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HI saving in time and waste motion made 

possible by Universal Drafting Machines is 
naturally their basic advantage; but there is also 
corresponding improvement in the quality of work 
performed by draftsmen thus equipped. Clearer 
thinking is permitted by eliminating petty distrac- 
tions and there is encouragement in shortening 
purely mechanical operations. 


Universal Drafting Machines reduce brain fag and 
keep the mind clear for the main issue. They are 

sed everywhere—in big shops and small. ass ae 
used ¢ ty . 1b g shops and small The photograph shows the drafting room of the 
Bridge Department of the Illinois, Central Rail- 
road Co., Chicago, who have a full equipment of 
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Engineer to Run Barge Canal 

T IS the intention of Governor Miller, of New York, 

to advocate a constitutional amendment which will 
consolidate the offices of the state engineer, superin- 
tendent of public works and the commissioner of high- 
ways. This is a logical step, comparable to the 
movement for a federal Department of Public Works, 
for the co-ordination of all the engineering work of 
the state. Meanwhile the governor has done all he 
could toward this end by appointing an engineer as 
superintendent of public works. The duties of this 
office are various, but among the most important is the 
operation of the Barge Canal. This is a traffic problem 
which has required the direction of a competent engineer 
for many years. So far the canal has been a dismal 
failure, for reasons which the various previous superin- 
tendents have not hesitated to express. Mr. Cadle, the 
new superintendent, now has a great opportunity to 
show what an engineer—and a railway engineer at that 
—can do with canal operation and to demonstrate what 
the differences are between an engineering and a lay 
administration of a transportation unit. 


Kansas Industrial Court Decision 

UCH ado was made in the Western papers a short 

while ago when the flour mill owners of Topeka 
were haled before the Kansas Industrial Court on 
charges of restricting output in order to keep up price. 
The action was acclaimed as evidence that the court’s 
jurisdiction would be used impartially, that it would 
condemn combinations of capital just as quickly as it 
would combinations of labor. It had been attacked in 
the labor world as an instrumentality for working the 
will of capital. The decision in the Topeka flour mills 
case has now been handed down, and the mills are 
entirely exonerated. The evidence showed that their 
production had been decreased because of a falling off in 
demand, and that it was entirely justified. The court 
did take occasion, however, to lay down the principle, so 
generally conceded that there seemed no reason for 
emphasizing it, that “skilled and faithful employees 
should be given such treatment as will enable them 
during the period of limited production to support 
themselves and families.” The decision should have 
educational value with the agitators. 


Peak Load Construction Plants 

ROVISION of equipment on the theory of conducting 

construction in a series of peak performances be- 
tween delays met successfully the problem of building the 
automobile body factory described on p. 82. Ordinarily 
peak load plants are economically unjustified. Neither 
can they be adapted to any considerable number of 
operations. To consider them otherwise than emergency 


measures at this time is warranted only by the fact that 
rail movement of construction materials has been unre- 


lable. If train schedules are to be maintained in 
operations where large concentrations of material are 
required contractors must provide means to overcome 
interruptions to continuous operation because of irregu 
lar rail deliveries. Such provision can be made. The 
important fact to be observed, disclosed by the 
article on p. 82, is that multiplication of construction 
equipment proper is not alone sufficient. Rail trans- 
portation must be aided directly by supplying cars, and 
on occasion locomotives. A task so formidable lies with- 
in the power of only very large construction organiza- 
tions to accomplish. Its cost is warranted only in excep- 
tional instances. 


as 


Parks and Water Power 

NE important amendment, removing national parks 

from the provisions of the water-power act, has 
been introduced in Congress in several wordings. This 
is supported by the usual hysterical nature-lover propa- 
ganda, which in its most rabid form—and in this form 
it has had wide circulation—quite frankly would prefer 
a wilderness where two dozen men may hunt bear 
to a scenic reservoir which supplies power, light and 
water to half a million people. Somewhere between this 
view and that of the ultra-utilitarian who would dry 
up Niagara or pipe the Yosemite is a sane use of public 
water in the parks. The Federal Water-Power Com- 
mission is composed of three of the President’s cabinet. 
Surely they can be depended upon to resist any unjusti- 
fied raid on the country’s natural beauties. 

But if the scenery preservers are strong enough to 
force the park water powers out of the hands of the 
commission, it is to be hoped that Congress will, at 
least, make such a law as will permit utilization of 
such waters by congressional permits under the condi- 
tions of the water-power act and thus remove the old 
difficulties of possible revocation and inadequate return 
which restricted development in the past. Much of the 
most necessary and valuable power in the country is 
within the limits of national parks, and their develop- 
ment with proper precautions against vandalism is only 
a reasonable utilization of our national resources. 
Further than that, there are movements on foot to 
extend park areas into districts now under prospect 
for water power and thereby close up any further 
development in most necessary locations. 

Blanket permission to use any and all power, and 
blanket prevention of the use of all power in wide 
areas which have nothing in common except that they 
happen to be in national parks, should equally be pro- 
hibited. A middle course is easy to pursue. 


Secondary Boycott Illegal 
N JAN. 3 the U. S. Supreme’ Court declared the 
secondary boycott illegal. By the secondary boy- 
cott is meant persuasion or force to prevent the sale 
of the product of a manufacturer whom it is desired 
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to embarrass. In the case at issue the Duplex Printing 
Press Co., cf Battle Creek, Mich., had refused to recog- 
nize a closed union shop and the International Associa- 
tion of Machinists (the machinists’ union) not only 
called a strike at the plant but refused to set up Duplex 
presses throughout the country and by threats and per- 
suasion endeavored to coerce union men and others 
against hauling and installing the presses. Other ways 
were also tried to prevent the sale of presses manufac- 
tured by the Duplex company. Such action on the part 
of the machinists’ union was held to be a conspiracy in 
restraint of trade and the union was adjoined from con- 
tinuing the illegal action. The union maintained that 
under the Clayton act it was exempt from the operation 
of those sections of the Sherman act which had been 
held to apply to unions in the Danbury hatters’ case. 
The court held that there was nothing in the Clayton 
act “to exempt such an organization [a labor union] or 
its members from accountability where it or they de- 
part from its normal and legitimate object and engage 
in an actual combination or conspiracy in restraint of 
trade.” We have no doubt that popular judgment will 
approve the jurists’ decision, for such a method, if legal, 
could well be used to ruin business enterprises utterly. 


Thoughtlessness on Immigration 

T IS very easy to get the American people—or, at 

least, groups of Americans—excited. When emer- 
gencies arise our first impulse is to act, not to think. 
Just now a strong group wants a tariff prohibitive of 
the import of certain products, particularly food, with- 
out giving any thought to the vital importance of our 
export trade to Canada, the chief country that would 
be affected by the food clauses. Similarly, others are 
greatly excited over the prospect of tremendous immi- 
gration. They rushed to Congress and urged a bill to 
prohibit immigration for two years. The time limit 
has now been cut to one year, but the bill, nevertheless, 
is a response to the American impulse to act rather 
than to think. In this issue, p. 57, will be found some 
pertinent facts on the immigration situation. The 
15,000,000 prospective immigrants, sometimes held be- 
fore us as a bugaboo, could not be brought over 
in less than eight and a half years, while the 25,000,000 
immigrants, the bugaboo erected by others, could not 
all get here in less than fourteen years. Moreover, the 
figures indicate that the total net immigration for the 
fiscal year ending next June will be about 700,000. 
Again, it needs to be emphasized that by rigid enforce- 
ment of present laws the undesirables—on mental, moral, 
physical, political and economic grounds—can be suc- 
cessfully kept out. The only urgent action needed, then, 
is to better our immigration service and enforce the 
present laws. It would not be contended, however, that 
our present immigration policy is satisfactory. The 
mere fact that the present agitation has made such 
headway is proof that we have not an immigration 
policy that is generally regarded as fixed or satisfactory. 
In fact, we need a very thorough study of the whole 
immigration problem to the end that we may lay down 
a sound policy based on adequate consideration of all 
the factors. Involved would not only be the qualifica- 
tions for entrancegand the machinery for enforcing im- 
migration laws tut also provision for guiding the 
immigrant until he becomes established in the new 
country. Less action, less hysterics and more thinking 
are needed on the immigration problem. 
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Highway Bridge Situation 

ERIOUS concern has developed in some parts of the 
«J country over the condition of highway bridges. Im- 
provement of roads has outrun the improvement of 
bridges, and the problem presented by the tremendous 
highway construction program has been such as to 
make it impossible to give due attention to strengthening 
structures. Though these had long given satisfactory 
service, the rapid spreading out of heavy motor truck 
traffic has now gone ahead of the improved highway and 
has made even the remotest country-road bridge an 
object of concern. The gravity of this situation in New 
Jersey, for example, caused a newly appointed highway 
commissioner to resign a few weeks ago; as soon as he 
had opportunity to become familiar with the problems 
of his position he saw that the bridges of the state as 
a whole were in need of thoroughgoing revision, and he 
chose to avoid becoming involved in a situation of 
potential danger when funds to correct it were nct 
available. A similar note of alarm was sounded about 
the same time by a number of state highway-bridge 
engineers who formed a committee of the American 
Association of State Highway Officials to consider the 
subject of bridge reinforcement. On the other hand, 
M. W. Torkelson sets forth in an article printed on 
page 61 of this issue that Wisconsin’s situation is 
very much better. He introduces his discussion of 
bridge renewal and reinforcement by a thoroughly re- 
assuring statement that present—and immediately pro- 
spective—road traffic does not menace the integrity of 
the state’s bridges. Possibly the contrast finds an 
explanation in a difference of conditions between the 
East and the Middle West, since there is reason for 
believing that New Jersey is not alone in facing a large 
bridge reconstruction program. Some inquiries as to 
this point have been begun by Engineering News-Rec- 
ord; the facts which they will reveal will be published 
as soon as available. 


Federal Highway Appropriations 

T IS intimated from Washington that the proposed 

appropriation of $100,000,000 each year for the next 
four years for federal aid for highway construction is 
l’kely to be cut down. This is the less serious because 
there is so much money still unexpended from the pre- 
vious appropriation. The essential feature is to get 
Congress to recognize by a substantial appropriation the 
necessity for continuity in the federal-aid scheme, so 
that when conditions are again favorable the $100,000,- 
000 annual appropriation may be restored. This will not 
be a popular view with those who believe in “no com- 
promise” and who maintain that whatever other econo- 
mies are effected the road building schedule should not 
be interfered with. It is entirely true that one can show 
with pad and pencil that every dollar judiciously ex 
pended in highways yields a profitable return to the com- 
munity, but, as was emphasized in this journal several 
weeks ago in discussing the necessity for federal econ- 
omy, there are times when the best business judgment 
demands a husbanding of resources. Such a time now 
faces the federal government. Nevertheless, the strong 
presentation of the needs for highway construction in 
this country made in support of the $400,000,000 pro- 
gram was fully justified. Otherwise Congress might 
not have gained an adequate idea of the part that high- 
way improvement should play in the federal govern- 
ment’s program. 
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-¥rxO BE assured, however, of a continuance of federal 

| amen for highways those interested in 
roads must present a united front. It seems likely that 
there will be a confusion of counsel. There are those 
who contend for a national system, built and main- 
tained exclusively with federal funds. There are the 
federal-aid advocates, who believe in the present plan. 
Another group—composed of farmers—wants federal 
aid to extend to the county as well as to the state 
systems. Still another group would like to see federal 
appropriations for road work entirely abandoned, which 
would be nothing short of a calamity. State highway 
department organization, generally, has not yet reached 
the stage where it can proceed without the backing of 
federal money. Should this confusion of counsel reach 
Congress it may be eagerly welcomed by those who 
want an excuse for making no appropriation. Under 
the circumstances the reasonable ground for compro- 
mise is on the federal-aid plan as now operated. It is 
established. It has won general confidence. It has the 
backing of state highway departments in every part of 
the country. It stands midway between the ‘national’ 
plans and no appropriation whatever. 


AS JUST intimated, the federal-aid plan has won 

wide approval. Operation has disclosed no major 
direction in which change is needed. There is one 
amendment, however, that is desirable; namely, to 
require that the sum equivalent to the federal grant 
be appropriated by the states themselves and not by the 
counties. In some sixteen or seventeen states the 
counties, not the states, match the government’s funds. 
The result is that all the county money, as a rule, is 
spent on the primary system, which is essentially of 
state-wide importance, leaving no money for the impor- 
tant secondary system, which should be the county’s 
main—if not sole—responsibility. Another serious re- 
sult of this practice is that cities escape from paying 
for the road system in fair proportion to the wealth 
that they gain from an improved state-wide highway 
system. From both standpoints the practice of shift- 
ing the financial load to the counties results in unsound 
highway policy. This the federal government should 
not countenance or encourage. A _ provision should 
therefore be introduced in the next appropriation bill 
making the states themselves appropriate the local quota 
to match the federal funds. In some states constitu- 
tional amendments will be needed. But, as shown 
repeatedly when highway issues have been at stake, such 
amendments can be secured. 


Street Traffic Control, an Outstanding 


Engineering Problem 

ITH exception of a few cities, street traffic control 

is in the hands of the police. This has been a 
gradual growth from the days when the only road rules 
required were right-hand running and superior rights 
at crossings, to the present-day vogue of the traffic 
policeman and block signals on our busy thoroughfares. 
The situation now is fast getting beyond the police 
power, which can only regulate. It has become an engi- 
neering problem. 

The crowded and dangerous streets of even our small 
cities, the difficulties of travel on them by foot, in auto- 
mobiles, and in street cars, and the consequent effect of 
these difficulties upon real-estate values and upon retail 
business, to say nothing of the comfort and safety of 
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the people, make this the big municipal problem of the 
next ten years. Its solution calls for something more 
than merely directing such traffic as chooses to use the 
streets. It has become a problem of traffic distribution 
and removal, strictly comparable to that which the 
street-railway and rapid-transit engineers have long 
attacked. 

Obviously, the trouble is due to the automobile. <A 
city of 100,000 today has more vehicles moving down- 
town per capita or per street than a city of 1,000,000 
ten years ago. The per-capita street-railway travel 
has probably increased but little, so that any city’s 
rapid-transit difficulties are due to its increased size and: 
not to new factors. But the automobile is a new and 
serious element, and the self-driven automobile, which 
means in most of our cities the parked automobile, 
is the real disturber. 

This parking evil, so common in all but the largest 
cities, must be attacked more vigorously. When auto- 
mobiles are lined up on either side of a 40-ft. street 
which already has two car tracks, it is not surprising 
that congestion results. This condition must be recog- 
nized as impossible. If the occupants of downtown 
offices must run their own automobiles, some other 
place than the city streets must be provided to care 
for them. Anti-parking ordinances, unpopular as they 
are, will have to be insisted upon. 

Such regulation and a more rigid insistence on the 
duties and powers of the traffic policeman are within 
the power of the police. Greater rigor in the enforce- 
ment of traffic laws will also help much, but there must 
be further steps which only the engineer can take. 

Studies must be made of street-travel routing, just 
as studies are now made of street-car routing. One- 
way streets are a great help. Boulevards can be cut 
from outlying districts which will bring travel to dis- 
tributing centers clear of the main traveled routes in the 
city itself. Just this thing is now proposed for Seattle, 
where a new street is contemplated which will have no 
grade crossings and which will serve the farm and in- 
dustrial districts to the south. Through routes may be 
provided in or around the city whereby travel from one 
suburb to another on the opposite side does not have to 
go through the heart of town or along streets used by 
those reaching the center of the city itself. In other 
words, the distributing of traffic recommended for 
transit lines in these columns some weeks ago must 
extend to vehicular travel. Finally, it is only a question 
of a short time in a number of our larger cities, at 
least, before under- or over-crossings will have to be 
provided. 34th St. and Fifth Ave., and 42nd St. 
and Fifth Ave. in New York must come to this soon; 
at Third and Market Sts., in San Francisco; the city 
engineer has already designed a subway crossing for 
pedestrians. There are a dozen other cities where such 
passageways should be built as soon as costs are more 
favorable. 

All of these steps present engineering problems. 
The trouble is that they have not been commonly ap- 
plied to city traffic because the engineer has been too 
willing to assume that that is merely a matter of public 
welfare and so outside his bailiwick. The serious con- 
gestion in our downtown districts and the mounting 
death list of our streets makes it a public duty for 
the engineer—and particularly the city engineer—to 
insist on being heard and to begin reforms which will 
lead to safer and more bearable street conditions. 
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Groundwater Pumping and Hydraulic Excavation for 
Beach Hotel Foundation 


Column Footings and Basement Story Below Water Level Constructed in Open Pits Kept Dry by Well 
Point Cofferdams—Piling ‘Eliminated—Site Pumped in Sections by Local 
Groups of Wells—Ejector and Dredge Excavation 


UCCESSFUL application of groundwater lowering to 

foundation work in fine sand for two hotels on the 
beach at Atlantic City, N. J., during the past year has 
demonstrated the easy practicability of founding struc- 
tures along the beach at considerable depth below tide 
level, and promises to lead to a distinct change in local 
building practice. In past beach-front construction at 
Atlantic City, buildings have been carried down only to 
water level, just below street level, and have been sup- 
ported on pile foundations. The new Ritz-Carlton Hotel, 
now under construction, and a just completed extension 
to the Ambassador Hotel, however, have basement stories 
carried 10 to 25 ft. below water level by the help of 
well-point pumping. With 
this deep construction the col- 
umns and walls could’ be 
founded on spread footings 
directly on the sand, while 
important constructional ad- 
vantages were gained not cnly 
in the elimination of piles but 
also in the increased space and 
the more efficient arrangement 
of interior, resulting from the 
presence of a basement story. 

Groundwater lowering was 
used for the foundation work 
of the extension to the Ambas- 
sador Hotel late in 1919. The 
Ritz-Carlton work, done dur- 
ing the past fall season, was 
carried out by the same con- 
tractor with a more highly 
developed method, described 
in the following. In both 
pieces of work the sand was 
excavated in the open, without 
sheeting, to depths exceeding 
15 ft. below mean tide, without difficulty or delay, in spite 
of the fact that in the latter case the work was located 
within 100 ft. of the water’s edge. This result was made 
possible by encircling the work by lines of driven wells, 
pumping down the water and in the sand to a level 
below the floor of the excavation. The fineness of the 
sand and its stability when dry made the method par- 

icularly effective, as the pumping capacity required 

vas moderate, changes in groundwater level were 
velatively slow, and the excavation stood with vertical 
banks that showed no tendency to crumble. 

Under municipal building regulations of Atlantic City, 
structures on the beach front must be founded on piles. 
When the landward extension of the Ambassador Hotel 
was designed (the existing portion occupying the board- 
walk frontage of the site), pile footings were designed 
for the walls and column bases below the basement floor, 
at 15 tons per pile on 2-ft. spacing, or the equivalent of 
a little less than 4 tons per square foot of footing area. 
However, as the excavation developed the firm nature 


of the sand, it was decided by the architect’s consulting 
engineer, H. G. Balcom, that the piles could be omitted, 
thereby not only saving cost but eliminating the slight 
settlement that it was feared would result from build- 
ing upon jetted piles. This change was allowed by the 
local building authorities, the more readily as the work 
to be done was not directly on the boardwalk, being 
in a measure protected from the ocean by the front por- 
tion of the building, which rested on piles. Later, when 
the same architects designed the Ritz-Carlton Hotel, a 
few hundred feet to the north, Mr. Balcom again pro- 
riences at the Ambassador site, and this was finally 
allowed by the building inspector in spite of the fact 





FIG. 1. WELL-POINT COFFERDAMS IN RITZ-CARLTON FOUNDATION 
WORK, ATLANTIC CITY 


that the work fronted directly on the boardwalk. The 
loading used was 3{ tons per square foot, as in the case 
of the Ambassador extension (where the footings were 
not changed in size after it was decided to omit the 
piles). However, extra precaution was taken to secure 
a high degree of scour protection at the beach frontage 
of the building, partly by constructing a pile and plank 
bulkhead about 20 ft. in front of the building, and 
partly by carrying the front wall footings to a depth of 
8 ft. below basement floor or about 22 ft. below water 
level. 

In applying well-point pumping to the Ambassador, 
a single “cofferdam” was constructed around the whole 
site by encircling it by a ring of wells pumped as a 
single unit. The Ritz-Carlton work is distinguished by 
extensive subdivision of pumping and construction 
work through the use of many local rings of well points 
constituting separate “cofferdams.” This expedient per- 
mitted progressive working from one end of the site 
toward the other, gave remarkable flexibility and 
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FIG. 2. SITE AND PLANT LAYOUT, RITZ-CARLTON HOTEL FOUNDATION 


adaptability to changing conditions, and, together with 
the practice of lowering the groundwater in successive 
stages by using several tiers of wells as excavation pro- 
ceeded, gave marked economy in both plant cost and 
pumping cost. 
A general view of the Ritz-Carlton foundation work 
is given in Fig. 1 herewith. The plan Fig. 2 gives the 
layout of the principal fixed elements 
-\ of the construction plant, but not of the 
‘| wells, and shows the shape of the build- 
ing and its relation to the beach front 







FIG. 3. WELL-POINT LAYOUT 

The relative elevations are indicated by a diagram 
sketch above the plan. Groundwater is several feet above 
mean tide, and receives its supply from the land rather 
than the ocean. The soil is sand to indefinite depth, in 
practically horizontal layers, varying somewhat in char- 
acteristics, but in the upper 15 or 20 ft. of uniform 
fine grain, practically all passing a 50-mesh sieve. The 
supporting power of this sand was demonstrated by a 
loading test carried out on the floor of the excavation 
at the Ambassador extension site (see Engineering 
News-Record, Nov. 4, p. 890). A sand bin was framed 
around four upright 12 x 12 corner timbers, whose ends 
rested on the sand floor; a total load of 474 tons pro- 
duced 14-in. compression, but no further settlement 
occurred when the final load was left on overnight; 
even allowing the groundwater to rise up to the pit 


floor by reducing the pumping did not produce more 
than 0.001 ft. additional settlement. The test was con- 
sidered to show the assumed footing loads to be con- 
servative. 

The plant shown in Fig. 2 includes a traveling clam- 
shell used in excavating for the wall footings along the 
Belmont Ave. side of the building, a derrick for clam- 
shell excavation and handling materials, a concreting 
tower, a water-supply pumping plant, a sand ejector, 
two movable sand-pumping plants, and a sand discharge 
flume. The timber bulkhead shown on the ocean side 
of the site was built as a safeguard against any ab- 
normally high water reaching the excavation and flood- 
ing the pit. The well points and the pumping plants 
for them are not shown, 

A small-scale sketch indicating the layout of the vari- 
ous sets and rings of well points and their sequence is 
given by Fig. 3. As the numbering shows, work was 
carried on progressively from the boardwalk end to the 
rear end of the site, and at any one time only such a 
length of well line was used as the work in hand 
required. Sometimes an incomplete ring was sufficient, 
as at the footing shown in Fig. 4, but generally the wells 
formed a closed ring around the section to be con- 
structed. 

The wells consisted of lengths of 13-in. pipe fitted 
with well points 30 to 36 in. long wrapped with 60-mesh 
screen, which were jetted down into the sand at inter- 
vals of from 3 or 4 ft. to as close as 18 in., usually 
closest in the lowest tier. The cap of each well pipe 
connected by 14-in. wire-covered hose to a 4-in. steel 
pumping main, to which were connected one, two or 
more (up to four) electrically-driven pump units of 
capacity from 75 to 200 gal, per min., discharging by 
pipe line to the beach. Each of these units was mounted 
on a platform so as to form a portable unit that couid 
be shifted around by the derrick, as may be seen in 
Fig. 1. 
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In jetting down a well point, a 1}-in. jet pipe supplied 
with water at 40 lb. pressure was pushed down into 
the ground and moved around or churned as necessary 
to loosen up an area large enough for the well pipe; the 
well pipe with point was then dropped into the soft 
sand loosened up by the jet. 

Generally the points were put down to depths of 10 
to 20 ft. However, the details of the well-point work 
throughout, as to depth, spacing, pumping capacity, and 
the like, were fixed as experience dictated, the system 
adapting itself very flexibly to any required changes. 
When a particular area of the site was to be excavated 
to a lower level, for example, a ring of points was sunk 
around the area, at possibly 4-ft. spacing, to 5 or 6 ft. 
depth, and pumping and excavation started simultane- 
ously. If these wells did not draw down the water 
rapidly enough, or if the ground proved wet in excavat- 
ing, a set of points was jetted down intermediate 
between those already in. If the pumps were not able 
to hold the vacuum another pump was cut in. Hose 
and pipe connections were checked up for tightness fre- 
quently, this being vital to good results. When the 
excavation was down 4 or 5 ft. a set of points was 


oP 
S ¥ | 
7 t . a ro 
Se 
| 


<r oy" 


—s 





FIG. 4. COLUMN FOOTING EXCAVATION PROTECTED 
BY PARTIAL RING OF WELLS 


jetted in around the bottom of the pit to lower the 
water level farther, excavation then continuing inside 
this smaller ring. 

On the whole, experience at this site was that the 
groundwater level could be lowered 10 ft. in about 
4 hr. (with 10 to 12 ft. of lift and about 30 ft. total 
raise from foot of well to discharge). The return of 
the water was relatively slow, so that when pumping 
was stopped it would be half an hour before water came 
up through the floor of the excavation. The pumpage 
is fairly represented by the experience with the longest 
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FIG. 5, JET AND EJECTOR EXCAVATING SAND AT FRONT 
WALL (SECTION 2) 


continuous line of wells used in the whole job, that 
existing at the time the footing excavation for the 
front and short side walls was in progress. At this 
time the total length of the line of wells was something 
over 300 ft., and the pumpage averaged 300 gal. per 
min. A vacuum of 12 in. to 20 in. mercury was carried 
at the pump. This was at a distance of less than 
200 ft. from the edge of mean tide. 

Work was started at the beach end of the site, first 
on the right-hand half of the front wall, the other half 
being started (Fig. 5) only after the deep wall footing 
of the first half had been constructed and the principal 
hazard of interruption of the pumps was over. Then 
the side wall and part of the rear wall of the L were 
taken in hand, then a section of the opposite or Bel- 
mont Ave. wall. When the next sections of side wall 
were started, the entire front section was cut off by a 
line of wells and general excavation over the forward 
portion, which had previously been started, continued 
down to floor level. Underdrains, concrete base, water- 
proofing and final concrete floor were then put in, which 
took care of further drainage in this section and re- 
leased the wells and pumps. 

Construction of the column footings, comprising steel 
grillages set on waterproofing on a concrete sub-floor 
in a pit excavated below basement level, was carried out 
in each instance as a separate operation after the base- 
ment excavation was down to grade. The detail arrange- 
ment in each such minor piece of pumping depended 
on the circumstances existing at the time, on whether 
one, two or more column footings were taken in hand 
simultaneously, and the like, as may be seen by compar- 
ing Figs. 1 and 4. 

Some complications occurred in excavation at the rear 
wall. Here an adjacent dwelling house, only 10 ft. 
away from the wall, had to be protected from settle- 
ment, and this rear wall was sheeted—the only sheet- 
ing in the work. Here also occurs the deepest point of 
the excavation, as the boiler pit is located at the rear 
wall and a group of cantilever foundations had to be 
put in below the pit floor. With some complications, 
however, this work was carried out by the same pro- 
cedure applied elsewhere on the site. . 

Hydraulic Excavation—About three-fourths of all the 
excavation was done by the hydraulic method, using two 
different types of plant: water-jet ejector and suction- 
dredge. A single ejector was used for the larger part 
of the beach-front L (Fig. 5) while the rear or body 
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FIG. 6. SKETCH OF EJECTOR RIG 


of the site was excavated by two dredge-pumps. 

The ejector, Fig. 6, comprised a 4-in. riser pipe, a 
2-in. water jet pipe turned up in the lower end of the 
riser and ending in a 3-in. tapered nozzle, and a similar 
horizontal jet in the tee at the head of the riser pipe, 
facing toward the discharge pipe. A total of 5,000 
cu.yd, of sand was removed by this ejector. Water at 
150 lb. pressure was supplied to it by a 24-in. hose 
from a booster pump drawing from the 8-in. delivery 
main of a salt-water pumping plant installed alongside 
the building site, below sea level. 

Practically all the ejector work was done at full 
depth, requiring 15 to 27 ft. of lift. After the deep 
front wall had been put in (about 10 ft. deep below 
basement floor level) in inside and outside forms set 
in hand-excavated trench, the basement excavation itself 
was started with the ejector working at floor level just 
inside the wall. Hose (Fig. 5) supplied water to wash 
sand to the sump in which the ejector worked. 

While the excavation of the front half of the L was 
in progress, the side and rear walls were not yet com- 
pleted (note sequence of well-point working in Fig. 3), 
and during this period a line of points was maintained 
through the middle of the L, protecting the front half 
from the groundwater coming from the land side. Later, 
a line was put in at the rear of the L to permit excava- 
tion of the second half. 

Under the conditions, the performance of the ejector 
necessarily varied over a wide range, but at its maxi- 
mum it delivered 15 cu.yd. sand per hour, representing 
a burden of 17 per cent of the water discharged. 

More definite performance figures are given for the 
two dredges. They worked at an output of 15 to 20 
cu.yd. sand per hour each, when carrying sand as high 
as 25 per cent of the water; this was a heavier burden 
than the average, however, 10 to 15 per cent being more 
generally obtained. 
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Each of the two dredges (Fig. 7) consisted of a motor- 
driven centrifugal pump of normal capacity, 200 gal. 
per min, at 1,100 r.p.m. speed, mounted on a platform 
carried on skids, and a downward sloping suction pipe 
held and manipulated by suspension from a swinging 
wooden jib on the back of the platform. The suction 
could be swung through a full semicircle, and one dredge 
was able to work a strip 30 ft. wide, excavating to 
10 to 15 ft. depth below skid level. The two dredges, 
working abreast of each other, covered the width of 
the excavation, and moved back from front to rear, in 
two successive lifts. Their work was supplemented 
along the Belmont Ave. side by clamshell digging done 
by a traveling derrick at street level. 

Each dredge pump had a pair of agitator jets along- 
side its suction head, supplied by a 24-in. fire hose 
from the force main of the salt-water pumping plant 
already mentioned. It discharged by 4-in. steel pipe to 
a wooden V-shaped flume carried on trestle along Bel- 
mont Ave, to the beach. As the slope of the flume was 
necessarily quite flat, auxiliary jets were placed in it 
at various points, to keep the sand moving. 

Rapid work was made possible by these construction 
methods and devices, supplemented by an efficient cen- 
tral concreting plant delivering from a 60-ft. hoisting 
tower. The work was practically all done in four months, 
August to December. Steel erection could be begun in 
the front half of the building while the footings in the 
rear half were still under construction. At present 
two-thirds of the steelwork is up. Concrete encase- 
ment coated with waterproofing was built around the 
columns up to groundwater level, though the underdrain 
system under the basement floor is designed to keep 
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FIG. 7. EXCAVATION BY HYDRAULIC DREDGE 
both concrete and steelwork dry. The pump discharge 
from the underdrain system will be used for service 
water in the hotel. Drinking water, however, will be 
obtained from the city supply. 

The Ritz Carlton Hotel was designed by Warren & 
Wetmore, architects, under the personal direction of 
Julian Holland of that firm. H. G. Balcom is consulting 
engineer. The Thompson Starrett Co. is the general 
contractor. The foundation work was sublet to James 
Ferry & Sons, Inc., James V. Ferry of that company 
having planned and carried out the substructure work, 
assisted by William Shappell as superintendent and 
George W. Schusler as engineer. 
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Observations on a Pacific Coast Trip 
By FRANK C. WIGHT 


Associate Editor, Engineering News-Record 





Los Angeles the Crowded 
N December, before the big rush of tourist travel 
ate railroads in Los Angeles reported that there 
were 2,000 more people coming into town each day than 
leaving it. This seems incredible, for with its amazing 
growth of 81 per cent in the decade 1910-20 the daily 
increase was only seventy, but any one who tries to walk 
on the downtown streets of Los Angeles or to patronize 
its street car-system will readily believe it. More people 
are “milling around” there than in any other large city 
in the United States. How much of this is due to local 
custom, which, according to some, rules that every one 
should walk Broadway at least once a day, how much to 
the justly famous and occasionally mentioned climate 
which beckons one to outdoor exercise, is hard to tell. 
But the folks are there pushing and weaving by each 
other from curb to show window as though every day 
were circus day and the parade about to pass. 

These street crowds are but the obvious manifesta- 
tion of the phenomenon of Los Angeles, a city practically 
without industries, except the making of motion pictures 
and the pumping of oil, which partly by territorial 
acquisition but mainly by influx of new residents 
jumped from 319,198 in 1910 to 576,673 in 1920, and 
from seventeenth to tenth place in the list of American 
cities. There are plenty of other signs of growth—new 
office and theater buildings under construction at prac- 
tically every downtown corner, a building permit record 
for November second only to New York’s, row after 
row of new bungalows in the outlying districts, increased 
bank clearings, increased water consumption, increased 
yas and electricity consumption, and a sewer system 
which has absolutely reached its limit of capacity—all 
these confirm the census statistics and warrant the 
enthusiatic predictions of the somewhat dazed residents. 
Los Angeles is booming almost as much as its press 
agents are trying to make the country believe it is. 


INDUSTRIES Must BE DEVELOPED 


The whys and wherefores of this boom have no par- 
ticular engineering significance. It is true that many 
of the newcomers are non-producers, retired merchants 
and farmers to whom the perennial outdoor possibilities 
and the bustle and excitement of the busy city equally 
appeal. It is probable that the main business of the 
big crowds is buying from and selling to each other, with 
the ramifications of collecting, storing and distributing 
that such merchandising requires. As such the enor- 
mous population increase appears anything but healthy 
and its end not far away, for the congestion due to 
such rapid growth would soon discourage further growth 
from among the comparatively leisure class. So for 
the future Los Angeles must look to a greater industrial 
development. It is not enough for it to be a market, it 
must become a manufacturing center. 

There are signs of such a development. The great 
Goodyear plant is alwavs pointed out to critics; but, 
unfortunately, that plant was completed just at the 
recession of the automobile boom this year and has 
never functioned as intended. It is there ready for 
business, however, with a cotton-producing country at 
its back door, rubber sources across the Pacific, and 
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with a climate and adjacent farm lands which should 
offer all the attraction in the world to labor. Some o; 
these advantages apply equally to other industries, par- 
ticularly the appeal to labor, To listen to the Angelenos. 
a workman should be willing to work only for his keep, 
just for the privilege of having his own year-round 
garden and no coal bills. Certanly one cannot go through 
a bungalow colony or travel along the San Fernando 
valley on a December day without recognizing some 
basis for these claims. The Pacific Coast market is 
limited, however, and the Pacific foreign market sub- 
ject to many forces other than the ability to produce 
There is still room for many more industries in the 
Los Angeles district but Los Angeles will not reach the 
magnificent proportions it forsees until these Pacifi 
markets grow. Then Los Angeles will grow with them, 
on a more substantial base than it is now building. 

But whatever the cause or the prospects of the Los 
Angeles boom, its existence gives rise to many engineer 
ing problems. You cannot pile several hundred thousand 
people into a city in a decade without making it difficult 
to take care of them properly in the meantime. 
Fortunately for the city, proper foresight has insured an 
adequate water supply, which, while not completed, can 
be added to annually well ahead of the demand. Such 
additions are constantly under way; new dams and 
reservoirs in the distributing system are under construc 
tion, old pipe lines are being replaced and new irrigable 
areas are being opened. It is an old saying in the 
Southwest that water is king; it is more than that, it is 
life itself, in Los Angeles. To the visitor from a humid 
country the most notable thing in the aqueduct system 
is the intermingling of the domestic and irrigation 
service. The same mains that bring the water to the 
houses distribute it to the fields, and as the city moves 
toward the fields the irrigation supply is turned over 
to domestic use. Water in this country is not merel) 
something to drink or to wash in. 


SEWAGE SITUATION SERIOUS 


But if the water supply is cared for, the sewage is not. 
As noted in a separate article soon to appear, the situa- 
tion is most critical, and the citizens who have twice 
by popular vote refused to consider it must be forced 
into action. It is publicly predicted by the city engineer 
that by next spring sewage will be standing in Los 
Angeles streets and that all new houses and probably 
some old ones will have to build cesspools. It is rather 
strange that in the new plan for disposal there is not 
more said about utilizing the sewage for irrigation. In 
a country where every drop of water counts it is surely 
wasteful to pour all the city sewage into the ocean. The 
subject, of course, is not a new one in Los Angeles and 
the city engineers probably know more about the 
prejudice against sewage utilization than any one else. 
At the same time they are now up against an emergency 
which requires an immediate remedy and does not 
permit of the necessary public education and longer 
study that some irrigation disposal of sewage would 
require. Some day, though, a means of utiizing the 
sewage flow must be found. 

The traffic situation in Los Angeles is intolerable. 
This is another sequel of the rapid growth that requires 
engineering attention. It is not only because so many 
pecple afoot or in vehicles move ground the city, but they 
are so regardless of traffic rules. On Broadway, for 
instance, there has been installed a new system of block 
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oot across the street at their own volition and peril, 
and motorists take special delight in evading both 
signals and policemen, Engineers can do little to educate 
both people and police, but they can offer the first solu 
tion of any traftic problem—that is, to distribute the 
causes of congestion. To that end the city engineer is 
planning | ulevards around the center of the city to 
remove from downtown the many vehicles which go 
from one suburb to another on the opposite side of the 
city, a very considerable part of the tratte in) Los 
Angeles, which has suburbs practically completing the 
circumference of the city. 

Planning is also being done for more highway tunnels 
and better ventilation of the existing ones, and the 
utilities commission engineer is trying to rearrange the 
street-car routes. Downtown Los Angeles was never 
intended for a big city. The sidewalks and streets are 
too narrow, and the street-car layout prepared on the 
principle of having every car pass every store. To 
remedy these evils requires a_ revolution, not only 
physical but also in the minds of merchants and citizens, 
This is too much to expect an engineer to accomplish, 
but constant hammering on the possible cures which an 
engineer can make will in time have some effect. ‘Two 
people a day are being killed in the streets of Los 
Angeles; there is no pleasure in getting around in the 
business district. Sooner or later the people will realize 
that safety and comfort are worth more than the 
advertisement of the overcrowded street. 

MEXICAN INTERESTS GREA1 

With all of the building and enlargement going on in 
Los Angeles there is, of course, « yreat deal of work 
for the engineer, but the engineers living there have 
more to do than merely to take care of the city’s needs, 
The city is the center for the Southwest, just as San 
Francisco is the center for the West in general, As 
far East as New Mexico and well down into old Mexico 
extends their field; and water power and irrigation, as 
in the other big Western cities, are the main things that 
interest them. Mexico, particularly, is a live field, much 
more live than most Easterners know about, though it 
is a Mexico which differs from the oil-field district of 
the Gulf or even the mines of the interior. It is that 
country rich in agricultural possibilities which lies south 
of California and which is as far separated physically 
from the city of Mexico as it is from Minneapolis, All 
it needs for its development is a stable government and 
the aid which the engineer can give. Both are apparent 
on the horizon. The prospects are that the next ten 
years will see irrigation development south of the line 
comparable to anything which exists in the States, and 
Los Angeles will be the main center from which the 
work will be directed. 

At the recent General Contractors’ dinnner in Los 
Angeles one of the city’s leading bankers made a speech. 
Whatever it started out to be about, it soon reached a 
not altogether unexpected subject—the beauties and 
wonders of Los Angeles. “There are those,” said the 
speaker, “who will tell you that the future of Los 
Angeles is restricted by its lack of water. I have been 
hearing that cry for thirty years, but I notice that as 
we grow we always manage to get the water we need. 





the next three decades, then | Know that the Muathollands 


and the Lippincetts of that time will find water for Los 
Anveles if thev have to pipe if here trom the Penobscot 
This quotation-——as nearly accurate as memory can 
recall the spoken thoughts of an Angeleno talking of hi 
own town is submitted not as a warning to the State otf 
Maine of the proposed invasion of its water rirhts, on 
even asa tip for prospective business to pipe and pump 
makers, but because it seems to be a perfect example of 
the Los Angeles spirit There is that touch of super 
enthusiasm which, unfortunately for Los Ansreles, ha 
made its boosters a byword in the rest of the countyy 
but there is also the acknowledement of baste condition 
and faith in the solution of ditleulties whieh must carry 


the city ahead to success 


The Status of Immigration 


No Cause for Hysteria—Selective, Not Restrictive, 
Measure Recommended, but Enforce Present 
Law First, Says General du Pont 


LL-CONSIDERED statements from public men based 

upon hearsay or speculation, rather than upon faets 
are the basis, saya General Coleman du Pont, chairman 
of the board of directors of the Tnter-racial Couneil 
for what fear there exists that “our native civilization 
is in danger of being “blotted out by the succeeding 
layers of immigration from Europe.” Disregarding of 
ficial immigration figures, the authors of these state 
ments, continues General du Port, endeavor to impress 
upon the public the need for a closed-door poliey by 
asserting that 25,000,000 prospective immigrants are 
awaiting the opportunity of entering the United States 
This he refutes by the statement that, under the best 
conditions, and with the present transportation facili 
ties, it would take fourteen years to bring 25,000,000 
people from Europe here, 

Rigid enforcement of the existing immigration law, 
with additional legislation—-if found necessary by a 
non-partisan commission that can study the situation 
dispassionately and scientifically “that will provide for 
the effective distribution of immiyrants 
policy of assimilation, and the establishment of proper 
facilities for those entitled to naturalization,” 
of General du Pont, He believes that, were the laws us 
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they stand to be enforced by an adequate staff, the clas 
of immigration that the United States would receive 
would be wholly of good moral character, physically 
sound, mentally competent, self-supporting and opposed 
to violence and revolution,” 

In answer to the argument, often advanced, and par 
ticularly now, that unlimited immigration would mea: 
greatly increased unemployment, a Jowering of the 
standards of living, and destruction of the wave scule, 
Gen. du Pont has the following to say: 

There is a great deal of exagyeration about the volume 
of immigration now pouring into America, Misapprehen 
sion prevails as to the relation of the present immigration 
to the existing market for labor. The statement hase heer 
made in the House of Representatives tat unless the “flood 
gates are cloned, the standards of living will be lowered 
unemployment already estimated at two million men will 
run rampant and the wage scale destroyed.” 
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It is a significant fact that for the fiscal year ended 
June 30, 1920, the total permanent increase in the alien 
male population of the United States was merely 9,877. 
According to the analysis of the official figures of the 
Bureau of Immigration, 10,000 more aliens left for, than 
came from, the countries of Europe for that fiscal period, 
and the bulk of the total increase in our immigration alien 
population came from Canada and Mexico. The United 
States lost 102,000 emigrant laborers and gained 49,185 
skilled, 9,063 professional people, 12,500 farm laborers and 
31,000 servants. 

An immigration official has been quoted as estimating 
that the immigrants who will have come to this country 
before Jan. 1, 1921, will number more than 1,200,000. Yet 
for the five months—July, August, September, October and 
November, 1920,—a total of 472,859 immigrants arrived in 
the United States, according to records of the Department 
of Labor, and during the same period, 181,505 persons left 
the United States. This leaves a balance in favor of immi- 
gration of 291,354 for the five months. All other state- 
ments to the contrary, notwithstanding, it is made evident 
by these official figures that we will not have as large a net 
immigration as during 1914, when the net immigration was 


769,276. 


The following are the figures on total immigration and 
total emigration from July 1 to Nov. 30, 1920: 


Total Total Total 
Immigration Emigration Immigration 

DUS «50 62 c0 we wenan b060's 83,959 39,505 44,454 
August 86,500 13,800 42,700 
September 98.400 31,200 67,200 
October 101,000 33,000 68,000 
November 193,000 34,000 69,000 
472,859 181,505 291,354 


The average net immigration per month beginning with 
last July was 58,271. If this average should hold for the 
remainder of the fiscal year of 1921, the total net immigra- 
tion would be 699,252, which would be less than the im- 
migration for 1913 and the immigration for 1914. 


As to the immigration bill that recently passed the 
House of Representatives, and is now before the Senate, 
Gen du Pont asserts that “it fails to apply scientific 
principles to immigration.” Its passage, he declares 
would result in the exclusion of able-bodied, unskilled 
workers, “in the face of the fact that we received in 
1920 proportionately fewer unskilled immigrant workers 
than in any recent year of normal immigration.” 
Further discussion of the bill leads him to the following 
conclusions: 

We must realize that what we are now experiencing is 
2 business slump due to temporary conditions that need no 
discussion here. These conditions must necessarily disap 
pear, else we have come to a sorry pass. And when these 
conditions have been removed, and provided the bill to 
restrict immigration has been made law in the meantime, 
we may witness a shortage of unskilled labor that may 
cripple the manufacture of goods for export and tax our 
capacity to meet the demands at home. Such a proposal 
is economically unsound, and if public opinion is enlightened 
on the subject it will not become a law. 


ENFORCEMENT OF EXISTING LAW 

If undesirables are getting into this country, the 
blame Gen. du Pont, with enforcement 
officers, inasmuch as the existing immigration law 
specifically names classes that must be barred because 
of mental incompetence, moral laxity, physical weak- 
nesses, political radicalism and economic dependence. 

Through the raising of a cry that all classes of 
immgration must be barred because of the danger of 
poisoning our native civilization, Gen. du Pont believes 
that a most effective barrier to the Americanization of 
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the foreign element already here is being set up. Calmer 
council should prevail, he advises, and if immigratio: 
and the foreign born must be discussed, they should be 
discussed dispassionately. 


POLICY OF INTER-RACIAL COUNCIL 


The position of the Inter-racial Council as regards 
immigration is thus set forth by Gen. du Pont: 


The Inter-racial Council is not opposed to limiting the 
volume of immigration to America, if, after a conscientious 
and liberal-minded investigation, that step is found to be 
in keeping with the best interest of the nation. 

Such an investigation should be instituted at once and 
carried out under the direction of a non-partisan commission 
who will look over the field both in America and in Europe, 
studying the subject from all of its angles, scientifically, 
and with a view to evolving constructive policies. Immi- 
gration is too important a subject to permit of our rushing 
pell-mell into a program of restriction without proper con- 
sideration of the consequences of our legislation. 

The council recommends principles of legislation which 
will consider selective immigration as one important aspect, 
and yet but a single aspect, of immigration. It suggests 
legislation that will provide for the effective distribution 
of immigrants, an intelligent policy of assimilation, the 
establishment of proper facilities for those entitled to 
naturalization, who, in large number, find very great diffi- 
culty in securing the privilege they have honestly earned. 
All these should be integral parts of a single policy. We 
cannot continue to interpret immigration in terms of 
prejudice and intolerance. It is a question of patient study 
and investigation, for it is closely bound up not only with 
our industrial prosperity, but with our civic and social 
development as well. 


Engineering Conditions in Alaska 


In his annual report to Congress, Secretary of the 
Interior Payne has the following statement regarding 
Alaska: 


Ties and rails on the government railway in Alaska are 
now laid to mile 264. When completed the standard-gage 
line will extend from Seward to Nenana on the south bank 
of the Tanana River, 412 miles from Seward, with a stand- 
ard-gage branch of 38 miles leaving the main line at 
Matanuska Junction (mile 151) to the Chickaloon coal 
mines, with a spur of 3 miles on this branch to the Eska 
coal mines. 

Fifty-four miles standard gage are under operation from 
Healy (mile 358) to Nenana (mile 412), leaving a gap of 
94 miles between Gold Creek (mile 264) and Healy. From 
the north bank of the Tanana River (North Nenana), a 
narrow-gage road of 54 miles is in operation to Fair- 
banks. From Happy station on this line, 7 miles south of 
Fairbanks, a narrow-gage branch of 32 miles extends to 
Chatanika. Total mileage in operation, 445; total when 
completed, 540. The clearing on the gap is practically 
completed, and approximately 40 miles of grading done. 
The entire road, including the 3,000-ft. bridge over the 
Tanana River at Nenana, should be completed and in oper- 
ation by the end of the summer of 1922. 

The Chickaloon coal mine is being operated for the Navy. 
A shaft of 600 ft. has been sunk and working levels opened. 
The coal is a fine quality of bituminous, as good as Poca- 
hontas. The vein is irregular, and it is not possible to esti- 
mate with accuracy the amount of this coal. Eska is 20 
miles west of Chickaloon. There the coal is low-grade 
bituminous, and is being mined by the Engineering Com- 
mission for the railroad and for domestic needs. Two leases 
have recently been made here to private parties. All the 
coal must be washed; a washing plant is in course of con- 
struction. Lignite coal in abundance is found south of 
Nenana, and is being mined for railroad and domestic 
purposes. Two private companies are operating in this field. 


Organize the 13th Engineers 

The 13th Regiment of engineers is being organized at 
Camp Humphreys, Va. The nucleus for this regiment 
was found in the first battalion of the 5th Engineers. 
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California’s Practice 


HIS IS THE TENTH of a series of staff articles on 
"Dae highway situation. It deals with various prob- 
iems concerning both design and construction of pave- 
ments, stressing particularly some rather unusual 
conditions that have arisen in Caitfornia since the con- 
struction of California’s system of the thin-slab, carpet- 
top concrete roads for which the state is noted. 

This review is the more interesting because there will 
shortly be issued three reports of investigations of 
California’s highways—by the U. S. Bureau of Public 
Roads, by the California State Automobile Association 
and by the Southern California Automobile Association. 
The investigations made by engineers for the automobile 
associations were brought about as a result of criticism 
of the state’s highway policy and methods. The points 
in controversy are not touched on in this review, since 
they will be fully discussed in the forthcoming reporte. 

The eleventh article of the series will appear in next 
week’s issue.—EDITOR. 


ALIFORNIA’S pressing highway problems relate 

both to design and to construction. The design 
problems arise from the uncertainty of the highway 
loads of the future, while the construction problems are 
not merely those due to high freight rates and to 
high cost of labor and materials, but to the securing of 
a sufficient number of competent contractors to handle 
the program that should be put under way in order to 
extend to the people as quickly as possible the benefits 
to be derived from the $40,000,000 bond issue, recently 
approved. Next season between $6,000,000 and $10,- 
000,000 is to be expended on state road work and about 
$12,000,000 on county road work, provided enough con- 
tractors are available to carry out this extensive pro- 
gram. Some of California’s problems are therefore akin 
to those in other states. Any inquiry into California’s 
highway problems must concern itself with the thin- 
slab, carpet-top concrete road, for which the state is 
noted, and to the service rendered by that design. 


UNFORESEEN CONDITIONS 


One of the greatest uncertainties in planning new 
roads in California is the question of what heavy traffic, 
or other unforeseen conditions, will develop on the road 
after completion. California’s experience has given the 
state some indication of traffic to be expected on im- 
proved highways. For instance, the rice industry which 
sprang up suddenly in the Sacramento Valley after the 
construction of the highway system brought the paved 
highways of this district three unseen problems: (1) 
Excessive motor truck loads; (2) irrigation water 
standing for months at a time, thereby saturating the 
sub-base; and (3) alkalis (leached from the soils) that 
attacked the concrete. 

The state law limits loads to a maximum of 800 lb. per 
inch width of rubber tire, but trucks delivering from 
the rice fields and from other farming districts, state 
officials report, frequently operate with 1,000 lb. or more 
per inch width and often carry 8 tons per load. An 
effective patrol system for preventing these infractions 
of the law has not yet been devised. 

From the danger of standing irrigation water it has 
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been possible to afford some protection by special drain- 
age ditches along the shoulders. 

The question of what should be done to protect the 
concrete from the action of alkali, however, is. still 
unsolved. This is suggested as a topic on which inves- 
tigation by the U. S. Bureau of Public Roads would be 
of great benefit. The use of an asphalt base under the 
concrete is being planned and where the presence of 
alkali is suspected particular pains are taken to secure 
a dense concrete so as to exclude, in so far as possible, 
the alkali-bearing water. Irrigation of the sort required 
for rice culture has brought out alkali salts in districts 
where they did not before appear in injurious quantities. 
and, in some instances, where their presence was pre- 
viously unsuspected. 


CONCRETE CONSTRUCTION 


Probably two-thirds of the concrete placed on the 
California state highway system consists of a 1:2!:5 
mix. In the last two years the standard mix has been 
changed to 1:2:4 at an additional cost of perhaps 
$1,000 to $1,500 per mile. A. B. Fletcher, chief engineer 
of the highway commission, expresses some doubt as to 
whether the additional strength secured in this mix 
justifies the added cost, under the circumstances. On 
concrete bases the California commission has favored a 
thin asphalt-oil top, about { in. thick, on the theory that 
this prevents raveling and by the cushioning effect re- 
duces the shock and impact on the necessarily rigid con- 
crete base. However, little of this “black top” has been 
placed in recent years since the advance in cost of labor 
and materials has put it beyond the reach of the com- 
mission’s funds. The cost in place has increased from 
8 or 10 cents to 20 cents per square yard. Under pres- 
ent conditions it is believed that a 1} to 2-in. asphaltic 
top may be more economical than this thin top, and the 
viewpoint of the commission now is that a goodly per- 
centage of the concrete base to be laid under the pres- 
ent schedule should have this thick black top or wearing 
surface. Where this will be used is a question that will 
have to be determined by the kind and amount of traffic, 
foundation conditions and thickness of concrete base. 


CONSTRUCTION FEATURES 


The black top is not ordinarily used for repairing con- 
crete pavements which have suffered from excessive 
traffic or from a combination of heavy wear and weak- 
ened foundation conditions. The only remedy recom- 
mended for this condition is the placing of an additional 
layer of concrete on top of that already in place. In fact, 
the commission when referring to the concrete work, is 
always careful to speak of it as a base rather than as a 
pavement. It has always been the intention to place an 
additional thickness of concrete on some of the thin base 
roads when traffic and financial conditions warranted it. 

The black top is used as a latter, additional thickness, 
however, on certain pavements subjected to an unex- 
pected amount of traffic but which have not been dam- 
aged fundamentally. The customary way of placing 
it in these cases is to build a concrete shoulder, 23 ft. 
wide, on each side of the roadway. These project to a 
height of from 14 to 2 in. above the roadbed and are 
topped with a black top, usually a Topeka mix, from 1} 
to 2 in. in thickness. This topping extends the full 
width of the roadway between shoulders. This con- 
struction gives a black center with white border strips 
(the shoulders are not oiled). 
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The commission is now definitely committed to the 
practice of using reinforcing steel in all concrete bases, 
and a minimum concrete thickness of 5 in. The steel is 
used on the theory that even a slight amount of it will 
prevent cracks from widening and thus keep cracked 
slabs from breaking down. 

California is believed to be an exception to other 
states in that its main highway system includes many 
stretches where there is heavy travel through uninhab- 
ited territory. As a result, there is found hard surfac- 
ing where the adjacent territory would call for cheaper 
construction. For example, 40 miles of the Ridge Route 
between Bakersfield and Los Angeles was without habi- 
tation when the route was built, yet this road was made 
20 ft. wide and was paved with a concrete base through- 
out, the materials being hauled to the job 40 miles by 
motor truck. Most of the main trunk highways have 
now been built and under the new $40,000,000 bond 
issue a large amount of the work will be on laterals. 

EFFECT OF FREIGHT RATES 

Freight rates have considerable effect upon road con- 
struction inasmuch as materials have to be hauled long 
distances by rail. Along the coast from Monterey Bay 
to Los Angeles, for example, the absence of gravel de- 
posits and commercial rock quarries has necessitated 
the shipment cf crushed rock as far as 200 miles. The 
present freight charges are approximately three times 
the pre-war rates, because in those days the state en- 
joyed special rates on road materials which were about 
half the normal freight rates. Now, no special rate is 
allowed. Because of the frequency of long hauls, the 
policy has always been to make every effort to develop 
any good local sources of supply. However, deposits of 
suitable materials near the jobs are comparatively rare 
in California, and there has been nothing to do but pay 
the high freight rate. 

During the construction season of 1921 slow cement 
deliveries and car shortages will not be factors, it is 
believed. Some difficulty was experienced during the 
past construction season in securing cement, but car 
shortages and scarcity of labor, the two chief causes, 
are no longer feared. During the war all available cars 
were taken from the Western rail lines and it does not 
appear that the coast supply of cars has been drawn 
upon since then. Meantime, freight shipments have 
decreased, so the cars available have been able to handle 
easily the business that is offered. Unlike the Central 
and Eastern states, California does not have to give up 
a large number of cars to assist in the transportation 
of winter coal supplies. 


DAY-LABOR CONSTRUCTION 


A sufficient amount of labor is now available in the 
state, but the average cost exceeds $5 per 8-hr. day, 
and during the summer months the better class of labor 
is attracted to the canneries and orchards. Moreover, 
under the existing state policy all highway work done 
on the day-labor plan can be performed only by Ameri- 
can citizens. Indirectly, this has increased labor costs 
on state road work. An average of about 500 convicts 
is employed in remote districts, and the results of sev- 
eral years’ experience with this class of labor have been 
particularly good. However, the maximum number of 
convicts available for this kind of work is about 750 
to 800. The total cost of feeding, housing, clothing and 
equipping them is about $2 per day, or less than 40 per 
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cent of the common-labor wage. State highway official] 
assert that convict labor is far more efficient than th: 
average common labor of today. 

California’s experience with day-labor work ha 
proved, according to an announcement recently issued 
by the highway commission, that contract work is th: 
more economical way of carrying on highway construc 
tion, and that it can thereby have a greater volume of 
work under way. Therefore, the commission under- 
takes work by day labor only when the job is too small 
to warrant advertising for bids, or when no fair bid is 
tendered. During the early period of state highway 
construction, approximately 80 per cent of all work was 
done by contract. War conditions, with a consequent 
increase in the prices of materials and wages, influenced 
the state highway commission to assume more work ‘on 
a day-labor basis. During the past season work done 
under contract and by day labor was about equally 
divided in volume. With resumption of active construc- 
tion under more normal conditions, the commission 
hopes to do less day-labor and more contract work. 

Though California has experienced many difficulties 
in pioneer work of concrete roadbuilding and though 
her problems, herein presented, have called for a meas- 
ure of resource in solving them, highway engineers all 
over the country doubtless are more interested in one 
problem of California’s more than any other—the serv- 
ice value of thin-slab, carpet-top concrete roads under 
intense motor vehicle traffic. That particular question 
is the subject of inquiries on the part of three organi- 
zations referred to in the introductory paragraph of 
this article. These reports are expected to add greatly 
to the published data on California’s highway practice. 


Earthquake Causes Surge in Sewer 


HE accompanying diagram taken from records of an 
automatic gage shows effect of the June 21, 1920, 
earthquake on the flow in the main outfall sewer of the 
city of Los Angeles Cal. The record shows the variation 
in the depth in feet in the sewer, which reaches its maxi- 
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DIAGRAM SHOWING EFFECT OF EARTHQUAKE ON FLOW 


IN OUTFALL SEWER, LOS ANGELES, CAL. 
mum each day about noon. At that time on JJune 21 it 
had reached a height of 4.18 and was steadily decreasing 
until shortly after 6, when the earthquake occurred. 
The surge which then resulted is shown by the vertical 
line reaching from a point 4.37 down to a point 2.82. 
This was practically instantaneous, as shown on the 
gage, and apparently had no effect on subsequent flow. 
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Assuring Safety in Old Highway Bridges 


Bridge Danger Often Exaggerated, But Conscienticus Supervision Necessary—What Loading Should Be 
Provided For—Experience With Failures—Floor Repair 


By M. W. TORKELSON 


Bridge Engineer, Wisconsin Highway Commission, Madison 


HE effect of modern highway traffic on existing 

bridges has of late been the subject of much specula- 
tion and in some quarters appears to have caused a 
very large amount of alarm. The recent progress report 
of a committee of the American Road Builders Asso- 
ciation on this subject opens with the statement “‘it 
has been estimated that more than 80 per cent of the 
highway bridges are a distinct menace due to either of 
two things, original construction not strong enough for 
modern traffic demands, or deterioration.” While the 
writer does not wish to belittle such danger as actually 
exists, he cannot but feel that this statement goes far 
beyond the facts and is liable to cause unnecessary 
alarm. He is willing to concede that he is not familiar 
with conditions in the more densely populated Eastern 
States, yet his experience does include a metropolitan 
area, where the loads to be carried are probably as heavy 
as they are anywhere, though possibly the traffic is not 
as dense as in certain localities in the East. It is not 
contended that our bridges are of the strength they 
should be; it is admitted that some of them are danger- 
ous, but to say that 80 per cent of the bridges are a 
distinct menace is to make a statement that does not 
appear to be warranted by the facts. It makes it 
appear that any man who goes out on the road with 
a good-sized truck is in danger of losing his life or 
his property, or both, and suggests that we should make 
extensive repairs on practically all of our older bridges. 


BRIDGE PROBLEM NOT PRIMARY 


Reliable statistics are necessary to prove the truth 
or error of the statement quoted. Records of high- 
way traffic and highway accidents do not, to the writer’s 
knowledge, exist. But experience extending over more 
than twelve years shows that accidents due to failures 
of highway bridges, either in whole or in part, form 
no more than a very small portion of the total number 
of accidents occurring on the highways. It is true that 
weak bridges cunstitute one source of danger; but bad 
alignment, narrow embarkments, railroad grade cross- 
ngs, lack of enforcement of traffic rules and many other 
causes of accident’ which might be cited are far more 
serious. In the writer’s experience during the time 
quoted he does not know of more than a dozen or fifteen 
bridge failures in the state. During the same period 
accidents on the highways due to other causes, result- 
ing in great damage to property and loss of life, have 
occurred by the hundred. How then can the condition 
of our highway bridges be held up as a distinct menace? 
Or, if it is a menace, why should not greater attention 
be paid to rectifying these other conditions which 
are much more destructive? 

Nevertheless, there is a problem which must be recog- 
nized and faced. Provision must be made for motor 
trucks, which are with us now and which will continue 
to come in ever-increasing numbers. Where one truck 
now travels the main road there will in all probability 
be ten within ten years. The problem is to take care 


of this truck traffic until such time as all of our old 





bridges can be replaced with new structures of adequate 
strength. This does not mean that we should undertake 
to strengthen all old bridges, or that we should embark 
on an extensive repair program. Repair work is expen- 
sive, and even when repairs are completed the usual 
result is still an old bridge that nobody wants. If 
extensive expenditures are incurred they should be for 
new work. 


LIVE LOADS FOR NEW AND OLD BRIDGES 


The individual load for which we will have to provide 
will probably not be much greater than at present. The 
law in Wisconsin requires all steel, iron or concrete 
bridges to be built of sufficient strength to carry safely 
any load which may be driven or propelled thereon of 
not more than 15 tons. Under the unusually rigid 
assumptions of the Wisconsin Highway Commission as 
to distribution of load, the bridges designed under this 
assumed loading are of ample strength to carry 20-ton 
tractors. To date the only loads which have approached 
the limit are the traction engines which are in general 
use for threshing purposes. These tractors, while not 
considerable in number, exist throughout the entire 
state, practically, and almost any bridge is liable to be 
called on to carry one. Though they travel at slow 
speeds, not more than 2 or 3 miles per hour, yet they 
are almost invariably equipped with heavy lugs which 
cause considerable impact. 

The writer does not believe it likely that this weight 
is going to be exceeded in trucks, except in rare 
instances. We must consider that there is a reasonable 
limit to truck weights that must be observed, otherwise 
we will have a parallel to the well-known competition 
between the safe manufacturer and the burglar. If 
the weight of trucks is permitted to be increased to 
the limit as soon as the roads are surfaced with 
improved pavements, the weight of trucks will be 
increased, the pavements will again be inadequate, and 
the vicious circle will continue. Plainly, this cannot 
be tolerated. Though heavily laden trucks travel at 
higher speeds than traction engines they run on smooth 
rubber tires which, even though solid, tend very much 
to decrease impact. The tendency of the time is more 
and more to pneumatic tires, which again will tend to 
reduce impact. Under the circumstances, the writer is 
forced more and more to the conclusion that the truck 
of the future will not greatly exceed in capacity the 
truck of the present time. 

Fixing up our old bridges to last ten or fifteen years 
longer does not mean that we must spend large amounts 
for indiscriminate repairs. The extent to which a weak 
bridge should be repaired will depend very largely upon 
where it happens to be and what traffic it is called 
on to carry. If it is located on a byroad where heavy 
loads pass only at rare intervals, it should remain 
untouched until all of the bridges in the same class 
located on the main roads are repaired. “Repair,” fur- 
thermore, does not mean that the bridge should be 
brought up to the standard of new construction. There 
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can be no argument about the necessity of first-class 
design for new work; ample provision for the future 
should be made. But where the problem is one of car- 
ing for traffic for a few years only we need do no better 
than our everyday experience shows us is necessary to 
carry the loads. 


FACTS ABOUT FAILURES 


Since the object in mind is the prevention of bridge 
failures it is important to study just how failures 
occur. While the writer has no accurate statistic; at 
hand it is his belief that most failures occur only 
after there have been indications of danger unmistak- 
able to any man who is competent to be in charge of 
the highway work for a county. In two failures involv- 
ing fatalities which have come under the writer’s 
observation this was especially noticeable. 

In one of these, where the failure occurred through 
the buckling of a T-chord pony truss, the truss stood 
for months, badly out of line and steadily getting worse, 
while carrying a severe load at frequent intervals. The 
writer personally warned the driver of the tractor under 
which the bridge later collapsed, in the presence of the 
town chairman, but the warning went unheeded and 
after a few more trips the bridge collapsed, killing the 
driver and his fireman. In another case, where a long 
single-span bridge fell into the river, the failure was 
due to the collapse of an improperly built abutment. 
The deterioration in the masonry had been observed as 
much as four or five years before the accident occurred, 
and there had been talk about relaying the masonry 
and fixing up the bridge. But through the inertia so 
common in our public officials nothing was ever done. 

In other cases, where there have been failures in 
bridge floors examination after the failure has shown 
that a majority of the joists was rotten from end to end, 
the wonder being that they carried even their own 
weight, to say nothing of heavy loads. This condition 
could easily have been detected in advance; any experi- 
enced construction foreman taking the trouble to look 
under the bridge floor would have been in a position to 
detect the danger and to suggest the remedy. 


FAILURES IN STEEL BRIDGES 


In the writer’s experience failure in members of steel 
bridges are extremely rare; he knows of only four, and 
fortunately none of these resulted in accident. One, a 
clean break through a main member consisting of four 
good-sized angles, occurred during erection. Probably 
this was due to imperfect metal, all four angles in the 
member having been cut from the same imperfect sec- 
tion. In another case a lower-chord member in the 
center panel of a 40-ft. pony truss failed about four 
vears after erection. This was also due, in the writer’s 
belief, to bad metal in the member, but the break was 
detected and the bridge supported on falsework before 
any harm resulted. The other two failures were in eye- 
bars with welded heads, clean breaks through the welds. 
In one of these cases, where the matter was brought 
to the writer’s attention, he was instrumental in get- 
ting a new bar installed, the remaining bar carrying the 
load in the meantime. In the other case the second 
bar of the pair carried the load over a considerable 
number of vears and no harm resulted. 

The failure of trusses as a whole is also very rare. 
The only cases of failure of this kind of which the 
writer has knowledge are two or three T-chord pony 
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trusses and the single long truss previously mentioned 
But this latter involved no fault of the truss itself 
the abutment was built of shapeless igneous rock, laid 
up with no more natural bond than there would be j: 
a pile of pumpkins, with but very little mortar and 
that of poor quality. All of the other truss failures 
of which the writer has knowledge have occurred in 
unbraced T-chord pony trusses, and in these cases the 
trusses invariably got badly out of line and remained 
in this shape for long periods before the truss went 
down. The incipient buckling was plain warning of 
coming trouble, but was ignored. 


FLOOR FAILURES 


It also seems that actual failures of steel floor sys- 
tem members are few and far between. I« the early 
days, about 1908, when Wisconsin first interested itself 
in bridge construction, the writer was frequently called 
upon by local officials to get up bridge plans and was 
required to justify these in competition with plans 
proposed by bridge contractors. In those days the most 
frequent debate was with reference to the size and 
number of floor joists. The state department’s plans 
usually called for 9-in. joists where the plans previously 
in use had specified 6-in. joists. The writer remembers 
frequent arguments with bridge men with reference to 
these so-called heavy steel joists, and the statement was 
made by these men, in good faith, that they had never 
known of an instance where a steel I-beam had actually 
broken under a load. There had been some instances 
where the drive wheels of traction engines had broken 
through a floor, letting the axle down on the steel joists, 
but the joists (so it was reported) invariably held. 
Since that time the writer has heard of only a single 
case where any rolled steel beam has failed under a 
load, and that failure occurred in a 10-in. beam in a 
bridge with 16-ft. roadway. The traction engine caus- 
ing this failure was said to weigh in the neighborhood 
of 15 tons; the break was described as a clean, bright 
break, indicating no flaw. 

The writer believes that by far the most usual cause 
of bridge failures is the failure of wooden floor joists 
or floor planks. Previous to about 1900 the majority 
of steel highway bridges were built with timber floor 
joists and many of these bridges are still in service. 
These floor joists naturally rot most rapidly on the 
upper side. It has been frequent practice to turn these 
old joists, putting their straight side up and leaving 
the badly rotted side, full of old spike holes, each with 
the adjacent area badly rotted, on the lower side, where 
it is called upon to take tension. This procedure makes 
it possible to lay down the new floor planks on a straight 
surface, but it certainly does not make the floor any 
stronger. Many old joists thus remain long after their 
period of usefulness is over. In the writer’s opinion 
they cause more bridge accidents than all other causes 
combined. 


FLOOR REPAIR THE FIRST STEP 


From the foregoing it appears that the most necessary 
thing to do is to have careful examinations made of our 
bridge floors and the proper remedies applied to such bad 
conditions. This applies to short spans as well as the 
long spans. If the bridge is short, not more than 30 
or 40 ft., the problem of repair is simple in nine cases 
out of ten: throwing out unsound joists and replacing 
them with joists that are sound. If the trusses are 
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weak, it is usually possible in these short spans to place 
supports under the panel points. In timber pile trestles 
repairs consisting of the replacement of rotten timber 
are a comparatively simple matter. The deck can be 
removed, caps taken off, and new piles driven where 
necessary, without any great skill being required. 

In ease of a combination timber truss bridge the 
problem is more serious. There is no type of bridge, 
in the writer’s judgment, so dangerous. Rotten tim- 
ber may exist in a vital spot undetected, and it is beyond 
the power of any man to say whether or not an old 
bridge of this type is safe. But there are instances 
where such bridges have stood up and carried traffic 
for years after having sagged appreciably under their 
own weight, probably due to slight rotting and subse- 
quent crushing of timber at the ends of compression 
members. 

In nine cases out of ten steel bridges, even those built 
more than 15 years ago, are of ample strength, in 
so far as the trusses are concerned, to carry modern 
loading, the weak point usually being the floor system. 
If the floor joists are of timber a careful examination 
of them should be made, piece by piece, by an experi- 
enced timber man. If a considerable portion of them 
are in good shape it may be wise to reinforce the floor 
by replacing the joists which have rotted to a serious 
extent and to increase their number. In case many 
of them are in bad shape it probably will be wisest 
to replace them with steel joists spaced not more than 
27 in. between centers and of proper size for the length 
of panel. Usually the trusses are not of sufficient 
capacity to carry a reinforced-concrete floor and have 
any live-load capacity left, but a laminated floor of 
2 x 4-in. planks laid edgewise, protected by a bituminous 
wearing surface, will, if given reasonable maintenance, 
give service during the remaining life of the bridge. 
If the floor beams are weak there are ways of reinforc- 
ing them. Usually, however, serious weakness, if any 
exists, will not be in the beam itself, but in its con- 
nections. It is a comparatively simple matter to design 
auxiliary yokes by which these end connections can be 
reinforced and the capacity of the beam itself thus be 
greatly increased. 

Sometimes there is serious corrosion in certain mem- 
bers of the bridge at the floor line. Usually this condi- 
tion is worst in the end posts, but sometimes it is 
present in the web members, and the writer has seen it 
even in the lower chords. If serious corrosion exists 
near the end of any member the repair is usually a 
serious matter, involving supporting the bridge on false- 
work and replacing the corroded member. But if the 
corrision is a sufficient distance away from the end con- 
nections to give grip to the splice it is usually possible 
to design a splice reinforcement to the corroded member 
which will give the bridge its original strength and 
which can be installed without interrupting traffic. 


DEALING WITH WEAK TRUSSES 


To attempt to strengthen the trusses of steel bridges 
‘s usually useless. The expense is generally great and 
the result a patched-up old bridge which is not worth 
what it costs. It would be better in a majority of 
cases to scrap the old bridge and build a new one. If 
the span is short or obstruction to the stream not 
serious it may be possible to introduce supports under 
the panel points, in effect converting the bridge into a 
trestle. This procedure also is relatively expensive, 


and it would be better in a majority of cases to apply 
the money toward the construction of a new bridge. 

Much unnecessary loading is put on highway bridges 
through impact caused by improper approaches and 
rough bridge floors. Just so sure as a rough bridge 
floor will cause a large amount of shock, stressing the 
bridge far beyond a static load of the same weight, 
so will removing the causes of impact tend to relieve 
the bridge. The laminated 2 x 4-in. floor protected with 
a bituminous wearing surface, heretofore referred to, 
can be made so smooth that loads will roll across with 
little if any impact, and the approaches to any bridge 
can be placed in such condition that the loads will roll 
upon the bridge smoothly and not, as is often the case, 
land on it with a bang that can be heard half a mile 
away. 

The writer’s program can be summed up in a few 
words: Find the really bad places and make them 
safe. This does not mean the repair or reinforcement 
of all old bridges indiscriminately, but the searching 
out of those glaringly bad places so plain to be seen 
once looked for, which cause nine-tenths of our failures, 
and the replacement of rotten materials with sound 
materials where this will result in a reasonably adequate 
structure. Where reasonable repairs will not result in 
substantial improvement a new structure should be 
built. Where a structure gives plain signs of distress 
these should be heeded promptly, not ignored. Experi- 
ence shows that if this is done bridge accidents will 
practically disappear. 

But this requires eternal vigilance. There must be 
someone on the job whose business it is to look out 
for these warnings and apply the remedy without delay. 
We must act, not procrastinate. 

In Wisconsin the supervision of all bridges on the 
state trunk highway system is in the hands of the 
county highway commissioner, who is directly in charge 
of all county construction and maintenance. He in turn 
is under the direction of the state highway commission, 
which is authorized by law to require the reconstruc- 
tion of any bridge or culvert deemed dangerous. It 
is a portion of the county highway commission’s engi- 
neers on maintenance work to make frequent examina- 
tions of all drainage structures, and to recommend and 
cause to be executed such repairs and betterments as 
may be deemed advisable. The state highway commis- 
sion has received very loyal support from the county 
officers, and through their co-operation more than a 
thousand of the worst structures are being replaced 
yearly with permanent structures of high type. At the 
present rate of accomplishment we expect to keep ahead 
of our traffic problem, keep bridge failures down to a 
minimum and have all of our seriously weak bridges on 
important routes replaced in ten years with adequate 
modern structures. 


Cement and Base Metals Now Lead 


Speaking at a recent meeting of the Portland Cement 
Association Dr. George Otis Smith, director of the U. 
S. Geological Survey, said: 


We are apt not to pay enough honor to the humble but 
useful things of life. The dominant position of our coun- 
try in a world of industry and commerce is due largely 
to our wealth in the essential minerals, and the statistical 
record of the growth of our mineral industry shows how 
the baser metals have taken the leadership from gold and 
silver. Indeed the non-metals, once of subordinate rank, 
now far exceed the metals in value of annual output. 
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Test of Large Water Meters in 
Place With a Pitometer 


By FRANK I). DANIELSON 


Assistant Engineer, Village of Glencoe, MM 


a. service meters heave measured about 400,000 
cu.ft. they usually under register and must be 
removed for testing and repair. Meters up to and in- 
cluding the 2-in. may removed readily and 
checked for accuracy at the shop, but larger meters are 
heavy and it is often impracticable to remove them from 
their setting in vaults. For testing large meters in 
place at Glencoe, IIL, a pitometer was used as shown by 
the sketch. 

The pitometer was set up near the vault containing 
the meter to be tested. The rod meter of the pitometer 
was inserted through a corporation cock on a 2-in, gal- 
vanized-iron pipe about 6 ft. long. A valve attached to 
the pipe on each side of the pitometer assisted in the 
control of the water while the apparatus was being 
placed. ‘To each end of the 2-in. pipe was attached a 
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PITOMETER SET-UP FOR TESTING LARGE 


length of fire hose which reached to 
hydrants. 

For such use of the pitometer and fire hose, instead 
of tapping the main, the location of hydrants and valves 
must corform to certain conditions. Sometimes it be- 
came necessary to connect hydrants which were located 
more than a block away from each other. The losses 
occurring in such extended hose lines together with that 
from the mains included was first determined as stated 
later. One hydrant must serve as the source of water 
supply and the other as the inlet to a section closed off 
in the street main from which the meter to be tested is 
fed. This closed-off section is easily obtained by shut- 
ting one valve anywhere between the supply hydrant 
and the service pipe to the large meter, and another 
valve back of the inlet hydrant. All stop and waste 
cocks on service pipes leading from the segregated sec- 
tion of the main street must also be closed, except the 
cock to which the meter to be tested is attached. The 
pipe to which the meter under consideration is attached 
must be closed in the residence served. The lawn faucet 
can then be opened to allow a stream to pass which has 
been measured both by the meter and pitometer. 

The water measured was fed from the supply hydrant 
through the pipe containing the pitometer orifices into 
the inlet hydrant to the segregated section. The loss in 


the system which must be credited to the meter when 


neighboring 


'Werer tc be tested 
3. 


MET 


comparing its discharge to that of the pitometer ha 
to be determined. To do this the stop and waste co 
near the meter under investigation was closed and ; 
reading of the deflection of the manometer taken. 1; 
there was no waste the deflection was zero, since a 
flow past the pitometer orifices had been stopped. If « 
slight deflection in the U-tube was shown the compute 
discharge was added to the meter reading to give th: 
net discharge. 

Before starting to make meter and pitometer readings 
water was allowed to pass through the set-up for a short 
time to assure the proper working of the whole system. 
When the pressure gage attached to the -pipe near the 
pitometer showed a constant reading the flow was con- 
sidered uniform. Time was taken for the passage of a 
definite volume of water through the meter. When the 
indicator of the 1l-cu.ft. dial read zero, the time was 
recorded and a reading made on the manometer. The 
flow continued until the prescribed number of cubic feet 
had passed through the meter, when the time was again 
noted. During this interval the U-tube deflection was 
read frequently and the mean 
taken in computing the veloc- 
ity of flow and the discharge. 
Comparative discharge deter- 
minations were made with 
several different-sized streams 
flowing from the lawn faucet. 

Having determined the 
amount which a meter regis- 
tered either above or under 
(the former was never found) 
100 per cent, the following 
formula may be used for find- 
ing the correct change gears: 

Ratio of required gears 
equals (A * R)/(B XK 100), 
in which A equals number of 
teeth in gear on_ register 
spindle, B equals number of teeth in gear on stuffing 
box spindle, R equals per cent registered with above 
gears. Tables from the meter companies are available 
which give the ratio and diameters of change gears. 

From the work carried on jn Glencoe the writer feels 
confident that a high degree of precision in testing large 
meters with a pitometer can be easily attained. 
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Engineer Salaries 


From a wide variety of sources covering the entire 
country the averages of engineering salaries as re- 
ported in the Professional Engineer, the official publica- 
tion of the American Association of Engineers are as 
follows: Tracers, $150 a month; detailers, structural, 
mechanical and electrical, $185 to $210 (a few com- 
panies pay up to $230 a month for experienced men) ; 
designers on all classes of work, $250 to $300 a month; 
estimators and checkers, $300 to $350 a month; rodmen 
and levelmen, $150 to $180 a month; instrumentmen, 
$175 to $250 a month; assistant engineers, $200 or 
more; map draftsmen, $200 a month; surveyors, $175 
to $200 a month; research engineers, $200 to $300 a 
month. The szlaries vary somewhat depending upon 
class of work and location of the position, on which 
depends cost of living. Temporary positions average 
25 per cent more than permanent position. 
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Alternative Outlets for Sewage 
Pumping Station 


Gravity Flow to River—Pumping to River or to 
Sewer—High and Low-Level Conduits 
to Junction Chambers 


NXOMPLICATED sewer outlet connections are required 
io the new Calumet sewage pumping station of the 
Sanitary District of Chicago, owing to the provision of 
alternative means of discharge for both dry-weather 
and storm-water flow. Thus the flow may be diverted 
west to the high-level Calumet outfall sewer connecting 
with the Calumet-Sag drainage channel, or south to a 
low-level emergency outfall leading to the Calumet 
River. 

Both sewage and storm water will enter the north 
end of the pumping station by a large sewer of horse- 
shoe section 173 ft. wide and 14 ft. high, and after 
passing through a screen chamber will enter the base- 
ment of the station, which forms the suction chamber, as 
described in Engineering News-Record Nov. 4, 1920, 
p. 872. A depressed portion of one side of the floor 
forms a channel for dry-weather flow.  Electrically- 
driven centrifugal pumps discharge into a storm-water 
basin on the west and a dry-weather basin on the east 
side of the station. 
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Two double-barrel conduits lead from the side and 
end of the storm-water basin to junction chambers at 
the heads of the Calumet sewer and the river connec 
tion respectively, as shown in Fig. 2. The curves are 
made with a radius of 46 ft. on the center line between 
the conduits. Two single conduits lead from the end 
of the dry-weather basin to the same junction chambers, 
but entering these chambers at a lower level. One of 
the conduits is straight, except at the connection to the 
junction chamber, while the longer one has curves of 
12 ft. radius. The plan and profile of these four con- 
duits are shown in Fig. 2. 

A horseshoe section is employed for all conduits, 
8 x 8 ft. for storm water and 7 x 7 ft. for the dry- 
weather flow. Two interesting features are the double- 
deck junction chambers and the intersection of the 
single and double-barrel conduits. From the details of 
the Calumet sewer junction chamber, Fig. 1, it will be 
seen that a reinforced concrete monolithic structure 
some 70 ft. long, 24 ft. wide and 28) ft. deep includes 
the chamber with its curved double-barrel connection at 
the upper level and its straight single-barrel connection 
at the lower level. Provision is made for stop planks 
to clese the ends of the three conduits. 

Hydraulically-operated sluice gates in the discharge 
basins at the pumping station will control the direction 
of flow in the several conduits. Each basin will have 





Section H-H Shieas 
STORM WATER CONDUIT 
sasaeaaeilepanicomael 


Crade 









‘ | a 
ae is big Mle ToS Sold od 
P Ld 4 
~ z 
e ’ t+ 
m ite ve) 
1h g ie 
D 
w 
if 







STORM || WATER 


a 


-——“ beorEgyss eagles 




























Section G-G 
DRY WEATHER 





















Lets Ta ee 
PUTTERS 





Section E-E 


Secton 


FIG. 3. DOUBLE-DECK JUNCTION CHAMBER AT OUTLET OF HIGH AND LOW-LEVEL CONDUITS 
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gates at the discharge conduits and at openings con- 
necting with the suction chamber, so that when the 
river is low a gravity flow can be maintained through 
the station. When the river is high, the gates to the 
suction chamber will be closed and the sewage pumped 
then to the high-level or low-level discharge conduits, as 
may be desirable. 

These outlet connections and the substructure of the 
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Employment Service of A. A. E. 
By E. B. MILLER 


Assistant Secretary in Charge of Employment Service 
American Association of Engineers 


OR the eleven months of 1920 ending Nov. 30, th 

employment department of the American Associa 
tion of Engineers was instrumental in placing 2,97) 
men in new positions at an aggregate annual salary 0: 
over seven million dollars 
There were 7,000 openings 
received to which 31,000 men 
were referred. If this service 
were rendered by professiona| 
agencies the fees paid would 
have amounted to about one- 
third of a million dollars. 
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feeceon demand for the month was for 


engineers in the industries, 
that is, mechanical engineers, 
mechanical draughtsmen, pro- 
duction managers and indus- 
trial engineers. The least de- 
mand was for construction 
engineers, superintendents of 
construction and general civil 
engineers. This showing was 
natural because little construc- 
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FIG. 2. SEWAGE PUMPING STATION WITH ALTERNATIVE MEANS OF DISCHARGE of record, since there gener- 


pumping station were designed by S. T. Smetters, assist- 
int bridge engineer of the Sanitary District of Chicago, 
under the direction of C. R. Dart, bridge engineer, 
and E, J. Kelly, chief engineer. 


Neighborhood Group Plan for Cleveland 


A neighborhood center and group plan for the Brook- 
lyn section of Cleveland, Ohio, has been tentatively 
approved by the City Plan Commission of Cleveland. 
This is described as “the second link in a chain of 
community or civic centers proposed for various local- 
ities in Cleveland ” which are designed “ to perform the 
same service for local communities as the downtown 
group plan does for all Cleveland.” The Brooklyn 
neighborhood center “calls for two rather massive 
buildings, one on either side of Pearl Road at the 
southerly end of the Brooklyn-Brighton bridge over- 
looking Big Creek Valley.” There would be landscape 
development oetween and near the center and some 
street widening is proposed. The community center 
plans for Cleveland are being worked out by Robert 
H. Whitten and Frank R. Walker, advisors of the City 
Plan Commission. 


ally is a year-end pause. A 
resumption of activity in the engineering field normally 
comes about quickly after the first of January. Indi- 
cations are that considerable construction will be under 





SERVICE RECORD FOR NOVEMBER, 1920 








Men Applicants for 


Positions Men 

Received Referred Placed Employment 

National office... . = 483 , 2,944 i 179 ie 1,382 
Chicago eres, | Mare 126 Saas OD  hcane 138 
oe eee eee 69 31 40 
Pittsburgh......... 7 oa 15 0 10 
DMMEDR ioésasckes, OP a 42 6 15 
OO Se 3 Pa s 2 7 
ST OME, sxc v0 nr Oe ae 112 26 75 
El Paso... . a) MED), cobs 28 10 20 
Washington. ; & a 13 6 5 
San Francisco 10 oe 20 2 5 
Chattanooga. j as 12 1 4 
Los Angeles........ 33 ‘ 70 14 36 
Philadelphia. .. a = 12 0 6 
Portland. shia ee : 30 8 15 

Toledo.... ; 5 244 9 562 2 133 5 381 

Total November ; 717 3,506 ’ 312 » 1,763 

Total Oct <5) 3,357 bs 301 1,602 

Total Nov. 1919... 400 1,490 i 145 470 


The average.salary, $201, is $2 less than last month. The total monthly salary o 
all positions filled was more than $63,000, with a saving to members. if commercial 
agencies rendered this service, of $37,000. 





way soon and that exceedingly favorable conditions 
are ahead. 
One of the features of the employment service is the 
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monthly review of engineering conditions through which 
a classification of salaries is made for different posi- 
tions in different localities both of men available and 
men wanted. 





Horizontal Diaphragm Increases 
Surge Tank Capacity 


Added Penstock Threatened To Overtop Tank, but 
Surge Is Throttled Down by Plate 
With Small Opening 


N ADDING to the capacity of a small hydro-electric 

power station at Big Chute, Ont., the Hydro-Electric 
Power Commission of Ontario has saved considerable 
time and money in the surge tank reconstruction by 
adding a horizontal diaphragm to throttle down the 
surge rather than to build the tank high enough to 
take the unrestricted flow. The original installation of 
the plant consisted of three 1,100 hp. units supplied by 
a 9 ft. diameter penstock 100 ft. long. A second pen- 
stock of the same size was added to supply a new unit 
of 2,300 hp. and was also connected to the first penstock. 
Some provision obviously had to be made for the regula- 
tion of the water column in the penstock for loads 
thrown off the plant. 

In the original development the surge tank was 10 ft. 
in diameter, with its top at El. 650 or 2 ft. above canal 
water level. In addition to the 51 ft. straight shaft there 
was an upper 12 ft. section 13 ft. diameter for over- 
flow and provided with a 10-in. drain leading to the tail- 
water. Even under the old load conditions it was found 
as the load on the plant approached full capacity that 
spilling from the tank occurred for full-load shut down. 

Studies were then made to determine the best means 
of caring for the extra surge when the new load was 
added. First a calculation was made to find the eleva- 
tion to which it would be necessary to carry the 10-ft. 
diameter tank in order to prevent any spill-over for 
full load drop. The governors were assumed to close the 
turbine gates in three seconds. The result of this 
calculation is shown on the accompanying diagram with 
water levels plotted against time. It is seen that the 
water would rise to El. 670.1 and the tank would have 
to be carried beyond this elevation to prevent spilling. 

Calculations were then made to determine the effect 
of blocking up the tank, either totally or partly. It 
was found that if the tank was entirely closed off thet 
for governor time of two seconds, or less, the pressure 
rise in the pipe line and wheel cases was prohibitive and, 
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of course, there was no rise of water level in the tank. 
For partial blocking of the tank less pressure rise would 
result but a rise in the water level would occur. After 
several calculations it was found that if the tank were 
partially blocked, leaving an opening with a net area 
(gross area multiplied by coefficient of discharge) of 
12 sq.ft. that a pressure rise quite within safety of the 
penstock and steel casing would occur and that the water 
level would rise only a small amount of the rise occur- 
ring for a tank with no restrictions. The results of the 
calculation for this condition for governor closing times 
of two and five seconds are also shown on the diagram. 
The necessary changes were then made to fulfill this 
condition. The tank was raised 11.5 ft. to El. 659.5, 
the plates from the original 13 ft. diameter overflow 
section being used, and the restricted opening was made 
by inserting a wooden bulkhead in the tank at El. 612.0. 
This bulkhead was 12 in. thick and had an opening 18 in. 
x 8 ft 104 in. in plan, which with the rounded openings 
shown made an effective opening of 12 sq.ft. With this 
device the rise in the tank is kept well below the top and 
the back pressure in the pipe line within safe limits. 





British Road Work Aids Unemployed 


New road construction amounting to almost £1,500,- 
000 has been undertaken by various British cities in 
co-operation with the government as a means of pro- 
viding work for the unemployed. Details of the plan 
received from its English 
information service by the 
Bankers’ Trust Co., of New 
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State Road Survey Methods and 
Costs in Missouri 


Work on 6,000-Mi. Program by State and Private 
Engineers—Field Methods—Maps and 
Plans—Progress and Cost 


Y SKILLFUL co-ordination of work done by state 

forces, by contracts with local surveyors and by 
agreements with county engineers, the Missouri State 
Highway Department is keeping the cost of surveying 
its 6,000-mi. road system within the $100 per mile 
prescribed by law. This cost includes complete plans 
as well as field work, the latter now averaging about 
$60 and the former $25 to $30 per mile. Beginning in 
1919, surveys of. 4,072 mi. had been completed by 
August, 1920, and arrangements made for surveys of 
856 mi. more. 

A Missouri road law which became effective in March, 
1919, provided for a state highway system of 6,000 mi. 
and required that a survey of the entire system should 
be made within three years. The law authorizes the 
state highway engineer to have surveys, plans and 
estimates made either by his own forces or under con- 
tract with private engineers and surveyors, the cost of 
contract work not to exceed an average of $100 per 
mile and to be deducted from the state-aid allowance 
of $1,200 per mile to the counties. The state highway 
engineer may also accept surveys, plans and estimates 
‘complying with state and federal requirements) which 
kave been made by county engineers or other local 
authorities without cost to the state, in which case no 
deduction is made from the $1,200 per mile. 

All of these methods are being emplcyed in order 
to have the program completed within three years. To 
carry out the work of the highway department effec- 
tively the state was divided into six divisions, each 
under the charge of a division engineer whose duty it 
is to confer with the local authorities, view and lay 
out state roads, and supervise surveys and construc- 
tion. 

SURVEYS BY STATE ENGINEERS 

Six survey parties, one in each division, were 
organized by the department in 1919, each party report- 
ing to the division engineer and to the chief of surveys 
and plans. These parties were in the field from Aug. 1 
to Dec. 1, 1919, and resumed the field work on May 1, 
1920. A party is made up as follows, each member 
being paid the salary noted and allowed subsistence 
in addition: Chief of party ($160 per month), drafts- 
man ($130), transitman ($125), levelman ($110), head 
chainman ($80), rodman ($80) and truck driver ($75). 
The rear chainman, axman and stakeman are _ hired 
locally and are paid at the local rate, varving from $3 
to $4.50 per day. The above organization is varied 
according to local demands and efficiency. In open coun- 
try a recorder is added to the party and sometimes it is 
necessary to operate two level parties. 

The chief of party is responsible for the work, obtains 
subsistence, handles the payroll and expenses and reports 
progress weekly on a postcard form, shown herewith, to 
the division engineer and to the chief of surveys and 
plans. He presents a monthly report on salary and 
expenses. Instructions as to the route he is to survey 
are received from the division engineer. Questions of 
organization and operation of the parties are taken up 
with the chief of surveys and plans. 











The draftsman keeps the alignment and profile note 
plotted to date in pencil, inking the plans only whe; 
he has caught up with the transit and profile parties 
This allows the chief of party to inspect his work an 
to check the field data daily. The transitman takes a]! 
notes that might affect the planning of the road with 
reference to alignment and drainage. The “lining in” 
of the chainman is performed usually by the truck 
driver, who is instructed in the rudiments of handling 
a transit; he also brings the instruments forward and 
provides the back sight, using the truck for conveyance. 
The levelman sets bench marks and runs profiles and 
cross-sections. In level country the addition of a 
recorder to a level party has often increased the volume 
of work over 25 per cent. 

The party lives in towns along the routes. It is 
equipped with a motor truck for conveyance, a light 
transit, two range poles, two 100-ft. steel chains, one 
set of pins, one tape repair outfit, one level, two level 
rods, ‘three 50-ft. metallic tapes, one field chest, two 
collapsible drawing tables and other supplies for field 
and office work. 

With this organization the average field work is from 
1 to 1} mi. per day. From May 1 to Aug. 1, 1920, 
the average was 30 mi. per month per party. In 1919 
the parties did not equal these averages, as they were 
newly organized and many of the men had had little 
experience. Six miles is the maximum transit line 
that has been run per day. Four miles is the highest 
record of cross-sections, these sections being taken 
at each station and oftener. For the completion of 
the plans the state highway department maintains a 
small organization at headquarters throughout the year 
and brings in certain members of the field parties dur- 
ing the winter. 


INDEPENDENT SURVEYS FOR STATE ROADS 


Contracts with private firms stipulate that they are 
to make the survey, prepare plans and estimates, pro- 
vide five sets of blueprints, and upon approval of the 
plans to deliver all the original tracings and field 
books, for a stipulated price per mile not exceeding 
$100. The contracts provide for partial payment as 
the work progresses. For a small mileage where the 
work is easy, survey contracts have been let as low 
as $85 per mile. In several places where the survey 
is difficult and where the contractor’s price is more 
than $100, the local authorities pay the additional cost, 
which ranges from $10 to $25 per mile. 

County courts, special road districts or other local 
authorities often enter into contracts with private firms 
for the survey of state roads. In many instances also 
the county highway engineer makes such surveys and 
plans without cost to the state. All such work, however, 
must be done in accordance with the requirements of 
the state highway department and the U. S. Bureau of 
Public Roads. 

Under all these independent methods of making sur- 
veys, the persons in direct charge of the work report 
to the division engineer. He accompanies them over 
the route before the survey is started, shows them the 
relocations that are desired and outlines to them the 
manner in which he thinks problems should be attacked. 
He also provides them with the instructions for making 
surveys and preparing plans, as issued by the depart- 
ment. These embody and enlarge upon the points 
covered by the regulations of the Bureau of Public 
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Roads. He furnishes also a set of Missouri standard 
specifications and standard culvert and bridge designs, 
besides giving information as to the type of road con- 
templated. Contracting engineers report their prog- 
ress to the division engineer, who in return reports 
monthly to the chief of surveys and plans, 


CHARACTER OF ROAD SURVEYS 


A location survey is made in the field, preliminary 
lines and paper locations not being accepted. All curves 
are ren in on the ground, thus avoiding many equa- 
tions of stationing. The transit party locates the center 
line of the proposed road, rounding all corners to a 
minimum radius of 150 ft., locating topographical 
features, fences, telephone and power poles, rock out- 
crops, streams, culverts, bridges and drainage. Notes 
are made of drainage areas, property owners and 
other information useful in making an engineering 
study of the road. This transit line is required to be 
so made that it can be followed readily during con- 
struction. All points of intersection are referenced and 
as many land ties as possible, the latter to allow of 
right-of-way descriptions. In general the surveys fol- 
low the existing roads, but relocations are made to 
avoid heavy grades, railway crossings, unnecessary 
drainage and crooked alignmcnt. 

The level parties are required to set bench marks 
at each 3-mi., to take cross-sections at every station 
and as much oftener as the breaks in the ground demand, 
paying particular attention to the elevation of rock 
outcrops, bridge floors and flow line of streams. Cross- 
sections are taken for at least 20 ft. each side of the 
center line and to a greater distance where necessary. 
These cross-sections are taken with a wye or dumpy 
level, the distances from the center line being measured 
with a tape. 

Exceptions to the above methods are made occa- 
sionally when the survey is an entire relocation in 
very rough country, as in the mountainous district of 
the state. On bridges of over a 10-ft. spak a survey 
is made of the site and furnished to the bridge depart- 
ment with a report on standard form. The field parties 
are instructed to determine the size of openings for 
drainage structures in the field, choosing the state 
standard to be used. For larger bridges, they take 
all high water marks and obtain as much information as 
possible concerning the present structures. They 
also estimate the drainage area carefully, in which work 
the U. S. Geological Survey maps are valuable and are 
made use of when possible. 


MAPS AND PLANS 


All plans conform with the requirements of the U. S. 
Bureau of Public Roads, including the use of 22 x 26-in. 
sheets showing the road section, plan, profile, cross- 
sections and special details of construction. For plans 
the scale is 1 in. to 100 ft. For profiles the horizontal 
scale is 1 in. to 100 ft. and the vertical scale 1 in. to 
10 ft. Drainage structures are drawn on the cross- 
section, so that their lengths may be determined. Sec- 
tions of the proposed road are drawn at the correct 
elevation on the cross-sections and the areas of cut 
and fill are given at each section, the yardage being 
given between sections. Details of construction are 
given on all special structures for which there are no 
state standards. The department endeavors to obtain 
plans that are complete in every respect for construc- 
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tion purposes, sc that accurate estimates of the work 
can be made. It endeavors also to give as much 
information as possible that may be valuable to the 
contractor. 

Upon completion the plans are submitted to the divi- 
sion engineer, who makes a fieid check, particularly as 
to the locations and sizes of drainage structures, the 
grade line and location of the road, and the accuracy 
of the survey, requiring such changes and corrections 
as may be necessary. The plans are then sent to 
the office of the chief of surveys and plans, where a 
thorough check is made of the computations, the com- 
pleteness of information, the estimate, and as to whether 
all the work called for in the estimate is shown on the 
plans. Particular attention is given to guarding against 
conflicting information. All the errors found are noted, 
with the changes asked for by the division engineer, 
and are furnished to the person preparing the plans sc 
that proper revision can be made. 


PROGRESS AND COST OF SURVEYS 


By the use of the foregoing methods the state high- 
way department has been able to make considerable 
progress. Prior to 1919 there were surveys of 379 
mi. of roads that were incorporated in this state high- 
way system by the present law. On Jan. 1, 1920, some 
2,538 mi. of survey had been started, of which 2,141 
mi. were surveyed, leaving a net of 1,761 mi. surveyed 
in 1919. On Aug. 1, 1920, the department had arranged 
for the survey of 4,928 mi. and had surveyed 4,072 mi., 
and complete plans for 1,731 mi. had been submitted. 
Of this total mileage under survey 1,872 mi. were 
covered by state contract, 1,299 mi. by state parties and 
1,756 mi. by county contracts. Of the completed sur- 
veys, 1,421 mi. were made by state contract, 1,208 
mi. by state parties and 1,501 mi. by county contracts. 
Of the plans submitted to the department, 551 mi. were 
prepared under state contract, 487 mi. by state parties 
and 693 mi. by county contract. 

According {0 official information the cost of making 
surveys and preparing plans by state parties will not 
exceed $100 per mile. In 1919 the field work averaged 
$82.77 per mile, but the cost of completing the plans 
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made the total slightly over $100. The 1920 field 
work is costing about $60 per mile. As the cost for 
completing plans is between $25 and $30 per mile the 
total cost of the 1920 work will be less than $100 and 
will thus eliminate the deficiency incurred in 1919. 
All survey work, as well as road construction and main- 
tenance, is under the direction of Alexander W. Graham, 
state highway engineer, and C. W. Brown, first assistant 
engineer. James R. Hancock is chief of surveys and 
plans. 


Modified Vicat Apparatus for Study of 
Setting Time of Cement 
sy O. L. MOORE 
Chief Cement Inspector, Universal Portland Cement Company 
OR a closer study of the setting properties of Port- 
land cement than is usually necessary in commer- 
cial testing it is desirable to have a series of readings 
taken at short-time intervals while the cement is set- 
ting. Such data may be studied as setting-time curves 
and in investigational work have an advantage over 
the usual initial and final setting-time data. 

In order to obtain data of this nature relative to the 
effect of temperature, humidity, personal equation, etc., 
on our inter-laboratory test results we remodelled an 
old Vicat apparatus, shown in the accompanying cut. 
After some experimentation and changes in the appara- 
tus quite consistent results are obtained, and we have 
been enabled to develop some interesting and instruc- 
tive data in connection with the setting of cement. The 
principle consists in balancing the rod and needle by 
means of a beam and weight and determining the load 
necessary at time intervals to cause the needle to pene- 
trate a definite distance into the neat paste. 

The paste, prepared according to the standard 
methods of the American Society for Testing Materials 
in a Vicat mold, is placed on the platform, the needle 
brought in contact with the surface and the stop set 
for a j-in. penetration. Shot or preferably weights are 
added to the pan until the needle is brought to rest 





FIG. 1. SETTING-TIME APPARATUS 
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by the stop. The time and load is then recorded and 
the specimen returned to the moist cabinet until an- 
other reading is desired. Short penetrations give 
smoother curves than deep penetrations. For normally 
setting cement hourly readings are sufficient. The load 
may be applied in units of 50 gr. for plotting on small 
scales, and reaches the strength limit of the ordinary 
length of Vicat needle at about seven kilograms. 

The accompanying charts have been selected as typi- 
cal setting-time curves. They give some idea of the 
consistency of the data and the results which may be 
obtained with a little experience. 


A Reminder of Old Times 
The latest published report of the Water Department 
of Springfield, Mass., records the payment during the 
year of nearly $200,000 of 33 per cent water bonds. 
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Belgian Standard Specification 
For Structural Steelwork 


New Standards Association Has Adopted Draft 
Prepared by Structural Engineers 
For Home and Export Use 


PECIFICATIONS for design and fabrication of 

steelwork for buildings and miscellaneous steel 
structures were adopted by the Belgian Standards 
Association a few months ago by the approval of a 
draft specification prepared by the Fédération des Con- 
structeurs de Belgique, in the course of studies car- 
ried out during 1916-1919. This specification, intended 
to control future structural work in Belgium for both 
home and export work, with the exclusion only of 
bridges, is published in the semi-monthly Revue Uni- 
verselle des Mines of Nov. 1, 1920. It is of unusual 
interest for purposes of comparison with American 
practice and current specifications. An abstract of 
some of the leading provisions of the new Belgian stand- 
ard is given in the following. 

According to an introductory statement in the source 
quoted the object in framing the new specification was 
not to introduce innovations, but rather to express pres- 
ent-day Belgian practice, yet at the same time to favor 
maximum economy in construction in view of the high 
cost of materials. The effort toward economy appears 
in high working stresses, but safety has been assured 
in even greater degree by the reduction formulas 
adopted and by definite provisions for the design of 
latticed compression members, as also of details of con- 
struction in general, it is stated. 


SNow, WIND AND LIVE LOADS 


Snow is to be taken at 7 to 13 lb. per sq. ft. depend- 
ing on altitude (from sea level to 2,300 ft. elevation). It 
may be disregarded for roof slopes of 50 degrees and 
over except where roof valleys hold snow. 

Wind loads are to be based on a standard pressure 
of 20 lb. per sq.ft. (21 lb. within six miles of the coast), 
41 lb. for general export, 51 lb. for tropical countries 
and 62 lb. for the most exposed locations, as the Indian 
Ocean, the Philippines and the Carolines. Normal pres- 
sure on inclined surfaces is p, == po sin’ (A + 10°), but 
the basal pressure p, is computed from the standard 
figures previously given by applying to roofs the fac- 
tor 0.6 for combination with snow, to walls the factor 
0.5 for 50-ft. height, 0.75 for 50 to 66 ft. height, 1.0 
for 66 to 82 ft. height, and 1.25 for heights above 82 
ft.; 1.25 is to be used for walls of all heights in open 
country; in all cases the co-efficient 1.25 is reduced to 
1.0 when truss and column are treated as a rigid frame. 
For monitors and for roofs resting on walls an uplift 
of 0.7 times the standard pressure shall be assumed. 

Snow and wind loads may be reduced 20 per cent 
when considered in combination with other moving live- 
loads (as crane loads). 

Floor loads ordinarily are to be assumed as 41 lb. 
per sq.ft. for dwellings, 62 Ib. for offices, 82 lb. for pub- 
lic buildings, 25 lb. for flat roofs and for industrial 
use according to conditions. Where a structural ele- 
ment is loaded by two, three, four or more floors super- 
imposed these shall be counted only at 90, 85, 80, etc., 
per cent of full value, but the maximum reduction shall 
be 50 per cent (this clause is stated to be taken from 
American practice). 
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Working stresses for structural steel are expressed 
in a form adapted to tension, bending and compression. 
For tension and bending they apply to net sections 
(rivet-hole deduction equal to rivet diameter), and for 
compression to “reduced” areas defined later. The 
values fixed are: 17,000 lb. per sq.in. in general, 14,200 
for crane girders and crane girder columns, and 20,000 
for minor framing of brick walls and gables. For shear 
80 per cent of these values is to be taken. The figures 
apply to ordinary soft steel of 52,000 to 62,000 Ib. 
ultimate and 20 per cent elongation, and may be 
increased for higher-strength metal. 

For bolts and rivets (extra soft steel, minimum 51,- 
000 Ib. ultimate and 24 per cent elongation), shear may 
be taken at four-fifths the allowable stress for the con- 
nected parts, and bearing at two and a half times the 
shear. Tension on rivets and bolts is allowable at the 
stress figure fixed for shear; bolt tension is figured 
on gross section. 

Cast iron may be stressed to 2,100 lb. per sq.in. in 
direct tension, 11,300 lb. (reduced) in direct compres- 
sion, 4,950 lb. tension in bending and 9,900 lb. compres- 
sion in bending. Wood may be stressed to 850 Ib. in 
tension or compression with the grain, and 140 lb. in 
shear along the grain. 


COMPRESSION MEMBERS 


Compression members of solid-web section are to be 
proportioned’for the basic unit stress applied to a sec- 
tion determined by reducing the gross section in the 
ratio of the ultimate column strength to 52,000 Ib. 
per sq.in. The ultimate column strength is to be taken 
equal to 52,000 for length-ratio (l/r) less than 10; 
from the formula 44,000 — 162 l/r for length-ratio be- 
tween 10 and 105; and for greater length-ratios from the 
formula 300,000,000 — (l/r)*. For combined compres- 
sion and bending the separate stresses (based respec- 
tively on reduced and actual sections) are to be added. 

In single-angle members the plane of buckling is to 
be considered parallel to the outstanding leg, but the 
moment of inertia of the member shall be reduced to 
40 per cent for single-riveted connections and to 60 
per cent in other cases to take account of eccentricity 
of loading. 

Open-web compression members shall be computed 
in the same way as solid members, except that the 
buckling load shall be taken as R; = R,R,’/44,000, 
where R, is the ultimate strength of the column as a 
whole and R,” the ultimate strength of the segment of 
member or rib between lattice connections; but if the 
ratio R,’/44,000 exceeds 85 per cent the member may 
be proportioned as if a solid-web section. The strength 
of a rib segment R,” is to be calculated for flexure in 
the direction of the least radius of gyration, and for a 
free length equal to the center-to-center spacing of 
connections between ribs. 

Column shear is to be computed by the formula 

0.03 P (44,000/R; — 1) 
in which P is the axial load. 

Column length / in the formulas is to be taken as 
the distance between panel points, except where buckling 
in the plane of the gusset plates is considered, when 0.8 
of that distance is to be taken (except for angles with 
single-rivet connections). 

Compression flanges of lattice girders are to be de- 
signed for a buckling length transverse to the girder 


l=*V¥lahi2r 
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in which / is the moment of inertia of the flange around 
its vertical axis, /’ is the average moment of inertia 
of the verticals, a is the panel length and h is the depth 
of the girder. Plate girders without lateral bracing 
are to be designed in such a way that lateral buckling 
of the compression flange cannot occur. 


SPECIAL MEMBERS 


Trusses, purlins and jack rafters may be calculated 
as continuous girders or as cantilever girders when so 
built that they act accordingly. If lateral bending of 
purlins is not prevented by sag bracing or equivalent 
means, the stresses due to such bending shall be taken 
account of. 

Members with eccentric tension are to be propor- 
tioned for a stress increased by 100 per cent, 40 per 
cent, or 25 per cent, if their end connections contain 
one, two or three rivets. 

Deflections of sash members and girts shall not ex- 
ceed 1 500th of the length. 

Crane girders carrying power-operated cranes shall 
be designed for the braking thrust, which is to be 
calculated, but shall be taken as not less than 5 per 
cent of the load braked; this thrust is to be resisted 
by one cirder. Crane girders may be calculated as 
continuous spans if detailed and supported correspond- 
ingly. When a column may receive load from three (or 
four) crane girders simultaneously the maximum re- 
action may be taken as 85 (or 70) per cent of that 
corresponding to simultaneous maximum loads. The 
columns shall be able to resist the lateral crane thrust. 

Column bed-plates are to be designed for a maximum 
edge stress of 142 lb. per sq.in. for brick masonry, 255 
for concrete, and 355 lb. for cut stone. The moment 
at the column foot taken account of in this calculation 
must correspond to that used in the design of the struc- 
ture and in detailing the bed-plates, anchor bolts and 
footings. The maximum anchor-bolt stress shall be 
14,200 lb. per sq.in. at root of thread. 


WORK MANSHIP 


The section of the specification covering workman- 
ship provides for punched work exclusively. Perfect 
centering of rivet heads with body is not required, tests 
having shown this not to be a factor in rivet strength. 
Partial shop assembly is required when the fabricator 
does not erect. Material is to be wire-brushed before 
assembly, and is to be painted with red lead paint after 
assembly riveting. Faces assembled in contact are 
not painted. 

For export work especially careful preparation of 
erection plans and erection marking is called for. Each 
box or bundle is to be marked with a strip of color 
indicating its contents. Boxes must not exceed 880 
lb. in weight. Large pieces must be protected from 
injury in shipment. An excess of 10 per cent bolts and 
20 per cent rivets is to be supplied. 

When the weight of a piece is more than 6 per cent 
below the calculated weight the piece may be rejected. 
Payment is to be made according to actual weight up to 
an excess of 5 per cent over design weight. Pieces 
that cannot be weighed are to be billed at 3 per cent 
over the design weight. 

Material and labor for seating columns on their foun- 
dations are to be furnished by the purchaser, accord- 
ing to the directions of the builder, except that sheet 
lead is to be furnished and placed by the builder. 
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Pavement on Curves Widened 
By Ring Method 


By Epwarp H. STELLE 


Assistant Engineer, Minnesota Highway Department 


HE method of widening pavement on curves «i 

tailed in the accompanying diagram is new and ha 
several advantages over most other methods now j 
general use throughout the country. The method o 
computing the area and setting the forms may be clear! 
understood from a study of the diagram. 

If additional width on curves is, or will be, required 
within the life of the pavement then it would seen 
logical to say that this width should be uniform for th: 
full length of the curve. Many departments hav 
adopted a method requiring the use of a lune placed 
either on the inside or outside of the circular pavement 
Such a scheme gives a maximum widening at the middle 
of the curve, diminishing both ways to zero some dis- 
tance from the point of curve and point of tangency. 
Such a lune is wrong in principle for it either adds too 
great a width at the middle or not enough near the be. 
ginning and end of the curve. 


TABLE I. TABLE OF COMPUTATIONS 


R-9 EB, eo L, Ky, Ke, 
Ft. Ft. Ft. Sq.Ft. Sq.Ft. 
1264 240 901 ’ 15.900 53 
1136. 916 324 ; 320 42 
1032 742 890 883 49 
945 930 506 494 
872 474 533 516 
809 512 162 139 
754.944 503 473 
707 198 629 590 
665 069 588 r 541 
627 620 415 7 359 
594 114 136 r 069 
563 958 770 692 
536 675 332 241 
511 871 832 729 
468 465 685 553 
431 737 383 219 
400 256 963 763 
372 972 450 212 
349 099 864 583 
328 034 219 893 
309 310 524 148 
557 789 361 

479 020 535 

837 220 676 

436 395 788 

112 876 

733 940 

183 985 

369 010 

207 019 

628 013 

572 992 

986 192 958 
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The ring method minimizes the disadvantages of 
most other methods, is simpler in theory and in prac- 
tice, and results in a more economical distribution of 
the extra pavement. With a condensed set of tables the 
inside edge can be layed out efficiently with less experi- 
enced men, and the office work of obtaining the area is 
much less than with the ponderous formulas and com- 
putations involving a study of the probable errors, 
required to compute the area of a figure bounded by 
two circles having different centers and two short 
lengths of tangent. The results of computations for 
the ring method are readily adapted to tabulation on 
account of the fact that most of the functions are con- 
stant for each degree of center line curve regardless of 
the intersection angle. An explanation of the theory 
and practice governing the ring method follows: 

Theory—(1) Values of W were aribtrarily assumed as 
sufficient to care for development of traffic conditions, and 


all computations depend on these assumed values. 
(2) Widening Circle GEE‘G’ is concentric to center line 
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(le) Total Additional Area for one complete 
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: Q 10 15 20 25 Ee) 
Center Line Degree of Curve 


Curve, with radius R{9 + W), and is connected with tangent 
\B by a parabola. BE is the only line through B tangent 
to Circle GEE‘G’. 

(3) Since W is assumed for each degree of Curve the 
dimensiors and area between the parabola and line HBA 
are constan’ for each degree of Curve. The area of the 


TABLE Il. OFFSETS TO PARABOLA 


Deg Corr 
ofl for 
Curve 10° 20’ 30’ 40’ 50’ 60’ 70’ 80’ 2L 2W e° 
45 002 008 O18 Fee Ge ais. «a So ae Se 
50002 009 020 0.35 : ‘ 42.64 040 0.01 
55 003 010 0.23 0.40 48.77 060 0.01 
60 003 O11 0.24 0.42 0.66 5499 080 001 
65 003 0.12 0.26 0.46 0.72 59.03 1.00 0.01 
7.06.08 0.12 O. G.a2 8.27 3.5 62.28 1.20 0.01 
75 0.03 0.13 0.30 0.53 0.83 1.19 64.95 1.40 0.01 
0 0.04 0.14 0.32 0.57 0.89 1.28 67.18 1.60 0.01 
»5 0.04 0.15 0.34 0.61 0.94 1.36 69 08 1.80 0.01 
90 0.04 0.16 0.36 0.64 1.00 1.44 1.98 70.71 2.00 0.0) 
95 0.04 0.17 0.38 0.68 1.06 1.52 2.07 72.14 2.20 0.01 
100 0.04 0.18 0.40 0.71 1.12 1.61 2.18 73.38 2.40 0.01 
10.5 0.05 0.19 0.42 0.75 1.17 1.69 2.30 74.48 2.60 0.01 
11.0 0.05 0.20 0.44 0.79 1.23 1.77 2.41 75.46 2.80 0.01 
12.0 0.05 0.22 0.48 0.86 1.34 1.94 2.64 77.11 3.20 0.01 
13.0 0.06 0.23 0.53 0.94 1.46 2.11 2.86 78.44 3.60 0.02 
14.0 0.06 0.25 0.57 1.01 1.58 2.28 3.10 79 53 4.00 0.02 
150 0.07 027 0.61 1.09 1.70 2.45 3.34 4.35 80.42 4.40 0.02 
16.0 0.07 0.29 0.66 1.17 1.82 2.62 3.57 4.66 81.17 4.80 0.02 
17.0 0.08 0.31 0.70 1.24 1.94 2.80 3.81 4.98 81.79 5.20 0.02 
18.0 0.08 0.33 0.75 1.32 2.07 2.98 4.06 5.30 82.30 5.60 0.02 
19.0 0.09 0.35 0.79 1.41 2.20 3.17 4.30 5.61 8272 6.00 0.02 
200 0.09 0.37 0.84 1.49 2.32 3.34 4.55 5.94 83.07 6.40 0.02 
21.0 0.10 0.39 0.87 1.54 2.41 3.47 4.72 6.15 83.35 6.80 0.03 
220 010 0.41 0.93 1.65 2.58 3.71 5.05 6.60 83.58 7.20 0.03 
23.0 0.11 0.43 0.97 1.73 2.71 3.90 5.30 6.92 83.75 7.60 0.03 
24.0 0.11 0.46 1.02 1.82 2.85 4.10 5.59 7.29 83.88 8.00 0.03 
25.0 0.12 0.48 1.07 1.91 2.97 4.28 5.82 7.61 83.97 8.40 0.03 
26.0 0.12 050 1.12 2.06 3.13 4.50 6.12 8.00 84.02 8.80 0.03 
27.0 0.13 0.52 1.18 2.08 3.26 4.70 6.40 8.34 8404 9.20 0.03 
28.0 0.14 0.54 1.22 2.18 3.40 4.80 6.69 870 8403 960 0.03 
290 014 0.57 1 2.27753 5.10 6.93 9.05 83.98 10.00 0 
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circular ring is the only variable and the one computation 
necessary (Formula No. 11). 

(4) Sufficient decimal places have been used in comput- 
ing table to keep the limit of probable error within 0.01 of 
a lineal or square foot, as the case might be. It should 
be borne in mind that six place logarithmic and natural 
tables are not sufficient in some of the computations. 

Practice—(1) Field. To lay out forms for pavement all 





(EB = ViR-9)®-(R-9-WP" = V2 WIR-9)-W* 
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the engineer needs for a particular Curve is: The degree 
of center line Curve and a copy of charts No. 1 and No. 2. 
A simple computation with formula No. 13 gives the offset 
to the parabola at any point. The concentric ring can be 
laid out from the center line stakes. 
Office. 


ditional 


To compute area of ad- 


LEGEND width for any given 
D = Deqee of Center Line Curve curve, figure area of ring by 
R Radius” Se , formula No. 11 and add the value 
> ; gt Sour een a ve 2 of 2K from chart No. 2. 
W = Adlditional Width of Pavernenti® oS Remarks—Assuming that addi- 
L = Halt length of Tansition t S38 tional width is necessary on 
* Area or —— ESS curves it follows that this width 
a » ABHEFA ~ ky the Sgt is necessary around the whole 
P= ~ « Grular Ring EHHE’ SQ Curve. This condition is more 
FORMULAS , nearly attained by the “Ring 
WAB- 8C-1 Method,” than by the “Lune 


Method.” 


The uniform width allows the 
use of the finishing machine for 
the entire Curve. 

41% With the use of one additional 
ZX 2g-sin 29] table no figuring whatever would 
1K mmol be necessary. 


All tables and charts are adapt- 
ible to the “Lefax” Hand Book. 
Chart 1, Fig. 2, shows the 
amount of additional width 
which was used as the basis for 
PreK all the computations given. 
from Tangent CA to Faraboia _ . 
These values were arbitrarily 
assumed as sufficient to care 
for the development of traffic 
conditions but are open for dis- 
cussion, study and experiment. 
Table II eliminates the necessity of any calculations 
in the field except for interpolation for offsets to the 
parabola for odd feet of distance from the point A. 
The author has computed a table of areas in square 
yards for rings (for each degree of center line curve) 
of one degree central angle and of one minute of cen- 
tral angle. With such a table the only computation 
necessary is that of multiplying the tabular value for 
the area of one degree of angle by the number of whole 
degrees in A — 2 ®, multiplying the tabular value for 
one minute of angle by the number of minutes left in 
A — 2 #, adding the sum of these results to 2K (chart 
No. 2), and the result is the total additional area of 
pavement 


180 


x2W 


HAND AND MACHINE TAMPING 


Finishing and tamping machines are rapidly becom- 
ing a standard requirement for pavement construction 
of any magnitude. The manufacturers making these 
machines with adjustable tread, that is, the machines 
can be used on different widths of pavement by a simple 
adjustment. A curve widened by any means other than 
a concentric circle will have a variable width through- 
out the length of the curve and must be hand tamped 
and finished. The ring method obviates this difficulty 
largely since the greater part of the curve is of uni- 
form width. 

The parabola is of sufficient length to take care of the 
transition from a crowned section to a superelevated 
flat slab, and while shorter, serves as an adequate sub- 
stitute for the transition or spiral curve required in 
railroad practice. 

The above described method together with formulae 
and computations is offered for consideration, discussion 
and criticism. 
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Smoke Abatement Study and Plans 
at Salt Lake City 


Proposed Ordinance Includes Residences—Expert 
Supervision—Nuisance Is Great with 
Small Coal Consumption 

LTHOUGH Salt Lake City, Utah, is not a great 
A industrial point or a large railway center, and 
although its coal consumption and smoke production 
are low as compared with many cities, it is troubled 
with a very serious smoke nuisance due to a com- 
bination of local conditions. With a view to effecting 
a remedy, the city, in February, 1919, authorized an 
investigation by Sylvester Q. Cannon, city engineer, 
and this investigation was carried out for the period 
from Sept. 1, 1919, to May 1, 1920, under an agree- 
ment between the city, the University of Utah and the 
U. S. Bureau of Mines. The following information on 
the subject is compiled from a comprehensive report 
to the Director of the Bureau of Mines by Osborn 
Monnett, consulting engineer, Chicago. 

The city’s sheltered position in a valley bounded by 
mountains on three sides has a marked influence upon 
wind velocity. This velocity is lowest during the 
winter and che most unfavorable combination of 
meteorological conditions prevails during the months 
when heating plants are in use. Further, the tempera- 
ture and wind are low in the early morning, which js 
the time of maximum smoke production. Smoke- 
abatement work in other cities is based generally upon 
day observations, as the wind is sufficient to disperse 
smoke produced during the night, but at Salt Lake 
City it is necessary to take into account the smoke 
production of both day and night. 

Fuel Survey—Interest centers mainly in the survey 
methods and the proposed remedies, since the local 
conditions are not those generally encountered. In the 
first place a fuel survey was made to determine the 
amount and kind of coal used, and the amounts used 
for different purposes. The total consumption for the 
summer and winter of 1918-1919 was about 513,200 
tons. A house-to-house inquiry conducted by Boy 
Scouts served to show the amount used by residences, 
the amounts for other classes of consumers being 
obtained by questions sent to the consumers. From the 
smoke standpoint the pronounced characteristic of Utah 
coal is its high percentage of volatile matter, as in 
general the smoke production increases with this per- 
centage. Experiments made as a part of the investiga- 
tion, however, showed that the methods of handling 
coals of high volatile content in cities of the Middle 
West are adequate for smokeless combustion of the 
Utah coal. 

Smoke Chart Observations—Observations on the 
Ringelmann chart system, covering the various classes 
of smoke producers, were begun in September, 1919. 
The readings were taken for one-hour periods through 
out the day, so that in combination with the records 
of consumption by these different classes it was possible 
to figure the percentage of smoke made by each class 
fer any desired period. Smoke producers were divided 
into five classes for the purpose of the report: (1) 
‘ndustrial and large heating plants; (2) small heating 
plants; (3) locomotives; (4) residences; (5) miscel- 
laneous. The first class included creameries, hospitals, 
industrial furnaces and boiler plants, laundries, office 


buildings and central heating plants. Tle second class 
included apartment houses, business places, churches, 
hotels, schools and public buildings. The percentages 
of city smoke for these classes were tabulated for 
the year, the six winter months, the six summer months 
and for each month. Classes 1 and 3 make a larger 
proportion of the total during the summer. Classes 2 
and 4 make a larger proportion during the winter. The 
approximate percentage of coal used and total smoke 
produced for the six winter months, the six summer 
months and the 12 months from April 1, 1919, to 
March 31, 1920, are given in Table I. 








TABLE I. CLASSIFICATION OF SMOKE AT SALT LAKE CITY, 





1919-1920 

= Oct.-Mar., 1919-1920— Per Cent of Total Smoke 

Per Cent Per Cent April, 191,9 

of Coal of Total Apr.-Sept., to March, 

Class Consumption Smoke 1919 1920 

1. Large plants........... 27 39 64 52 64 44 58 
2. Small plants. ........... W 12 08 4 80 9 04 
3. Locomotives........... 7 13.18 27.11 18 38 
©. NOOR. on vn ccs wees 48 a7 .o9 12.04 21.83 
5 Miscellaneous.......... 7 7.99 3.41 6.17 
ss 100 100 00 100.00 100 00 








High smoke densities were shown by the average 
heating and industrial plants, due to three causes: (1) 
Lack of engineering supervision of the original installa- 
tion; (2) high volatile content of the coal; (3) lack 
of supervision of operation by the city. In some cases 
the densities were 45 to 65 pcr cent, although, as Mr. 
Monnett explains, in cities where close smoke supervi- 
sion has been in force for several years similar plants 
must run with a density of 2 per cent to be considered 
satisfactory. According to his report there is nothing 
in the service or conditions at Salt Lake City which 
make it impossible or difficult to obtain smokeless 
results. The quality of the coal is beyond control, but 
it is superior to that available in most of the Western 
States and the report remarks that the city is fortunate 
in having coal of this quality. Supervision of the 
installation and operation of plants are readily put 
under the control of the city government. 

Atmospheric Pollution—Study of the pollution of the 
city’s atmosphere by soot and other impurities was 
necessary, since the nuisance is so great in proportion 
to the coal consumption, owing to the low wind velocity 
in an enclosed valley. <A city of equal size and equal 
consumption, but situated in a region of higher wind 
velocity, might show identical records on the Ringel- 
mann charts and yet have very little smoke nuisance. 











TABLE II. SOOT FALL IN WINTER MONTHS 
(Tons per square mile per annum) 
Coal 
Soot Fall os Consumption 
City Min Max. Mean Tons 
Salt Lake City. . 15 980 250 510,000 
ae ae ee cat aia 1,325 3,250,000 
London.. waen 95 74 awabee 58 426 260 16,000,000 
SP eres eee 25 539 220 1,500,000 
PEE. . .xcapccbscbkneesuee 345 a?) Shale 2,000,000 
PRMD, «sch abepeadasaesr ed 595 ee ttCs Suc : 





Atmospheric pollution includes soot and ash from fuel 
combustion, gases from fuel combustion, and dust from 
non-fuel origin. The winter figures of soot fall are 
those of most importance in comparison with other 
cities where the smoke nuisance is not confined to one 
season and such figures for a number of cities are given 
in Table II. The report points out that in comparison 
with its coal consumption Salt Lake City ranks highest 
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on the list, even taking into account its smaller area. 
When the smoke nuisance of Salt Lake City is at 
its height in winter the atmosphere is remarkably free 
from dust of non-fuel origin but contains relatively 
large amounts of soot and ash from coal fires owing to 
its color and finely divided state. Such material is 
a much greater nuisance, says Mr. Monnett, than the 
coarser and heavier dust. Thus, although the weight 
of solid matter in the atmosphere is not extremely high, 
the nuisance is great when considered in terms of soil- 
ing and damaging fabrics and architecture. Carbon 
dioxide and sulphur dioxide are negligible factors. 
Supervision of new installations of coal-burning 
equipment is particularly necessary at Salt Lake City 
in view of the weather conditions. This applies espe- 
cially to residences, even those of the smallest size. 
Mr. Monnett states that no city in this country includes 
residences in the provisions of its smoke ordinances, 
most of the ordinances exempting all heating plants 
smaller than those for six-apartment buildings. In his 
opinion no new residence building at Salt Lake City 
should be erected without having its plans for heating 
equipment examined by the smoke inspector as to the 
capacity of the furnace or boiler in respect to its load, 
the height and area of chimney, the flues, fireplaces, 
hot water heaters and other features. 
Smoke-Abatement Ordinance—On the basis of the 
investigation, an ordinance for smoke inspection and 
abatement has been drafted to meet the existing con- 
ditions. In addition to including all residence build- 
ings it gives a code of minimum head room and other 
conditions under which boilers may be set. It is stated 
that such a code has operated successfully elsewhere, 
although few cities include it in their ordinances. Mr. 
Monnett points out that one advantage of such a code 
in the ordinance is that it forestalls charges of favor- 
itism against the inspector and insures that good 
installations will be provided in the future, as it 
eliminates the personal ideas of those enforcing the 
ordinance and thus prevents lowering of the standards. 
Under the proposed ordinance a chief smoke inspec- 
tor would be appointed by the mayor, with the consent 
of the city commission, at a salary of $3,000 per year. 
The inspector would appoint two deputies and two 
assistants at $2,400 and $1,800 respectively. No power 
or heating plant, chimney, etc., may be erected, altered 
or rebuilt until a permit has been issued by the smoke 
inspector after examination of plans and specifications 
which are to be filed with him and which must cover 
points of information specified in the ordinance. When 
the permit is issued, the inspector will notify the com- 
missioner of buildings, who will see that the work 
is carried out according to the plans and specifications. 
Finally, the plant must not be operated until the smoke 
inspector has certified that it complies with the plans 
and specifications. Requirements as to boiler settings, 
flues, furnaces and stokers are given in considerable 
detail. A fee of $1 for filing plans and receiving permit 
is provided by the ordinance, but this may be remitted 
for institutions which are not operated for profit. 
Smoke is to be considered “dense” when it is equal 
to No. 3 on the Ringelmann smoke chart as published 
and used by the U. S. Geological Survey. Emission 
of dense smoke for more than one minute from a loco- 
motive, steam roller, derrick or pile driver is declared 
a nuisance, except for a period not exceeding six min- 


utes in any one hour when the firebox is being cleaned 
or a new fire built. Emission of dense smoke from 
any chimney or smokestack, from the stack of a tar 
kettle or similar contrivance, or from any open bonfire. 
tank, vat or other receptacle is declared a nuisance, 
except for six-minute periods as noted above. Any 
such nuisance may be abated summarily by the smoke 
inspector, who will also prosecute for all violations 
of the ordinance. The fine on conviction of nuisance 
is from $10 to $100 for each offense, each day of such 
emission of dense smoke to constitute a separate offense. 
Permits from the inspector do not exempt their holders 
from prosecution for smoke nuisance. 

It is provided that the chief smoke inspector shall 
be “an engineer qualified by training and experience 
in the theory and practice of the construction and 
operation of steam boilers and furnaces and also in the 
theory and practice of smoke abatement and preven- 
tion.” The deputy inspectors must have the same 
qualifications as to boilers and furnaces and Mr. Mon- 
nett suggests that they should be chosen after ar 
examination equivalent to that required in obtaining 
a license as an operating steam engineer. The 
assistant inspectors are not required to have an engi- 
neering training. 

Control of the Smoke Nuisance—It is recommended 
that smoke abatement should continue under a sys- 
tematic plan throughout the year, although the smoke 
nuisance is at its worst for only a short time. There 
is a large amount of necessary reconstruction work 
which can be done only during the summer, and at this 
time the installation of smoke indicators should be 
urged, so that the firemen may know when they are 
making smoke. This is important, as a great deal of 
smoke is made before daylight. In summer, also, nego- 
tiations may be opened with the railways for equipping 
switch engines and other locomotives with quick- 
opening blower valves, induction tubes, multiple-tip 
blowers and brick arches. Educational work must be 
taken up with the householders, to teach them the im- 
portance of clean chimneys and proper methods of firing. 

Smoke observations should be made by at least one 
man during daylight hours in the spring, summer and 
early fall, in order that the department may keep 
informed as to plants which are making smoke and are 
siable to cause trouble later. As the heating season 
approaches, a policing or follow-up system should be 
planned in regard to the early morning firing, with 
regular visits to plants which make or are likely to 
make smoke at this time. As the season progresses, 
it may be necessary to put more men on this work, 
especially for the first few seasons. 

As to the future policy >of the smoke department, 
Mr. Monnett points out that the department should 
avail itself of improvements that may be developed in 
matters of burning coal. Thus, there is a possibility 
of the successful application of pulverized coal at some 
plants. For residences, it should be the policy to secure 
for new buildings the use of the best type of equipment 
available. In many cases the saving in attention 
required will soon cover the cost of installation and 
tne fuel can be burned more economically and without 
smoke. In Mr. Monnett’s opinion, the downtown dis- 
trict of Salt Lake City is an ideal situation for a 
central steam heating system and this would eliminate 
many of the worst smoke producers. 
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Wanted: Formulas For Design of 
Air-Inlet Valves 


Neglected Feature of Pipe-Line Design Is Field for 
Experimental Investigation or Possibly 
College Thesis 
By H. L. THACKWELL 
Aydraulic Engineer, Anaconda, Mont. 

O FAR as the writer has been able to discover there 

are no suitable formulas for the design of air inlet- 
valves for pipe lines. The only formula which we have 
seen is an empirical one given in the American Civil 
Engineers Pocket Book, “One square inch in area for 
each diameter foot of the pipe,” also #: of the area of 
the pipe. This is obviously a mere rule of thumb, which 
if strictly tollowed, would lead to dangerous or extrava- 
gant design. 

The controlling factor is not only the diameter of 
pipe, but with it the displacement in cubie feet per 
second, which causes a vacuum at the points along the 
pipe line which are intersected by a falling grade line. 
It can readily be seen that if a pipe line is entirely 
beneath the hydraulic grade line when the pipe is flow- 
ing 100 sec. ft., that when the flow drops to 50 sec. ft. 
the grade line will also fall and may, according to the 
profile, intersect a number of points along the line. 
At these points the pipe would not be full, and conse- 
quently a vacuum would be established unless suitable 
air-valves were placed at the points to equalize the air 
pressure on the inside and outside of the pipe. 

The writer has derived the following simple formula 
for determining the required area of air inlet valves 
to equalize the air pressure under the above conditions, 


a 
a= 1.35 
Where A = Area of circular orifice of air-valve in 
sq.in. 
Q = Flow of water in sec. ft. at the time in 
hydraulic grade line intersects the pipe 
line. 


This formula is not based upon experiment, but is 
approximate, having been derived from genera] laws on 
thermo-dynamics, with the assumption of a constant 
temperature of 62 deg. F. and isothermic compression. 
Obviously it does not take into consideration the re- 
sisting strength of a pipe against external pressure. 

The writer suggests that this topic could be made the 
subject cf a thesis, and that a reliable formula be de- 
rived by experiment. 

In the accompanying drawing is a suggestion for the 
form of apparatus necessary to obtain the experimental 
data. The apparatus is essentially a steel tank 15 ft. 
long and 3 ft. in diameter, having stiffening angles 
occasionally to keep the tank from crushing under an 
external atmospheric pressure. At the bottom of the 
tank are two valves. One of these is an inlet water 
valve, while the other is a quick-opening outlet valve. 
At the top of the tank is mounted a Rensselaer No. 
40 6 in. automatic cluster air-valve, combined with 
lever and float attachment for air-pocket” control. ‘A 
mercury U-tube differential gage with thermometer at- 
tachments should be mounted at the top of the tank. 
At the bottom of the tank, at a point well away from 
the outlet valve, should be inserted a glass gage tube 
which would extend to a point equal in height to the 


top of the dome in the air-valve chamber. This ga; 
should be connected to the valve-chamber by a sm 
iron tube. Just above this connection should be plac 
a pet-cock; the short section of the tube extendi: 
above the pet-cock should be left open to the atmospher: 
A metal scale should extend the full height of the gap 
tube. The rest of the equipment consists of a measur 
ing tank and stop-watches. 

The steps necessary to work the apparatus are as 
follows: First: Open the pet-cock at the top of the 
glass gage-tube, and close the pet cock between the tank 
and the U tube. Second: Close the quick-opening out- 
let-valve and open the inlet water valve. Allow th: 
water to run into the tank until a spill is observed at the 
top of the glass gage-tube. Shut the water off at the 
inlet valve, and after the gage-tube ceases to spill, 
shut the pet-cock at the top of the gage-tube and open 
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the valve between the tank and the U-tube. Third: 
Read the U-tube gage and the temperatures, then 
quickly open the outlet valve and observe the volume 
of water in tke measuring tank at each second of 
elapsed time. At these same time intervals the glass 
gage-scale should be read. Also the U-tube and temper- 
ature readings should be noted. 

These data should be first taken with a cluster of six 
valves free to work, then with one valve blocked up so 
it wil] not operate under the atmospheric pressure, then 
with two valves blocked up and so on,:‘until only one 
valve is in active operation. These data with the various 
calibrated sizes of air-valves could then be plotted up 
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as curves, and suitable formula derived to fit the curves 
in question. 

Finally several sections of lap-riveted and wood-stave 
yipe should be tested to failure from external at- 
mospheric pressure, caused by decreasing the internal 
pressure by ‘a vacuum pump. Care must be taken in 
selecting the pipe of such length so that the end bulk- 
neads will not materially strengthen the pipe against 
external pressure. The difference in pressure at the 
<ime of failure should be plotted against the diameters 
of pipes and suitable formulas derived to fit the curves. 

The importance of this subject is not properly ap- 
preciated except by those engineers who have been en- 
gaged in the design of extensive wood-stave and steel 
pipe lines under a low head and variable flow con- 
ditions. Hydraulic engineers in general would be grate- 
ful to any one who would present a suitable exponential 
formula, which is based on a carefully conducted series 
of experiments. 


Sacramento Adopts Cost-Plus Plan 
On Water Filter Work 


By C. G. GILLESPIE 

Resident Engineer, Filtration Division, Sacramento, Cal. 

ONSTRUCTION is about to start on the water-sup- 
Be portion of the Sacramento filtration plant 
following approval of legality, by the Superior Court, 
on a cost-plus-a-fixed-fee contract with a bonus and pen- 
alty clause and provision for an advance payment of 
20 per cent of the fee. This portion of the project is 
expected to cost $1,035,200 and will be accomplished 
for about $600,000 less than the lowest lump-sum bid. 
It includes sluice gate, centrifugal pumps, steel force 
main and intake works, pumping station, motors, trans- 
formers, switchboards, traveling crane, etc. Before 
this form of contract was adopted endeavors were made 
to let the work on a lump-sum basis. The city’s experi- 
ence in this attempt is set forth in the following notes 
with the idea that it may be useful elsewhere when 
similar situations arise. 

Lump-sum bids were first received on Oct. 14 on a 
basis whereby the bid could be made separately on each 
of several subdivisions of the general contract or on the 
work as a whole. The bidders were required to pur- 
chase to the amount of the bid submitted plus 15 
per cent and at not less than par, bonds of average 
maturity yielding 44 per cent. This requirement un- 
doubtedly discouraged bidding, for in spite of a great 
deal of publicity through local and national engineering 
journals, by correspondence and by postponement of 
bids to allow seven weeks for bidding, only ten bids 
which could be considered were received. These included 
only two bids on the general contract and none what- 
ever on three of the items offered for separate bidding. 
The general-contract bids so far exceeded the engineers’ 
estimates that all were rejected and the city sought a 
cost-plus-fee contractor. 

The invitation for cost-plus propositions prescribed 
that they should contain an estimate of cost representing 
the contractor’s best judgment of what the cost of the 
whole work would actually be, and also a penalty and 
bonus provision. On this basis six contractors sub- 
mitted propositions and one of these, the Coast Con- 
struction Co. of San Francisco, was selected on the 
recommendation of the filtration division engineers. An 


agreement was drawn up vetween this contractor and 
the city in which the principal features are as follows: 

1. The contractor, as agent for the city, agrees to organ- 
ize and supervise the work and secure its accomplishment 
in a prompt, efficient, economical manner. 

2. The contractor submits a detailed estimate of actual 
cost amounting to $807,294, 

3. If the actual cost, after adjustment due to changes in 
freight rates, wage scales or changes in the amount or kind 
of work, exceeds this amount, there shall be deducted from 
the fee due the contractor, one-half the difference between 
the actual cost and the adjusted estimated cost, but the 
deduction shall not exceed $41,055. 

4. If the final cost of the work is less than the adjuste« 
estimated cost there shall be added to the contractor’s fee 
a bonus amounting to one-half the difference between the 
final cost and the adjusted estimated cost, but the bonus 
shall not exceed $41,055. 

5. In the event of changes in the amount or kind of work 
at the request of the city the fee for personal service will 
be increased or diminished by an amount equal to 10 per 
cent of the amount represented by the change based on 
prices as agreed or on prices in the estimate. 

6. The total fee amounts are to be paid in installments 
distributed over the construction pericd. 

7. The resident engineer may withho!d the payments on 
the fee for an amount equaling the accrued penalty at any 
date of payment of fee. 

8. If the amount paid the contractor for equipment which 
he agrees to furnish exceeds $39,411 (approximately 7 per 
cent of the actual. cost) all overplus shall be deducted 
from the fee. 

9. The agreement contains a definition of just what the 
estimate includes and the contractor agrees to perform the 
work strictly according to the specifications on which lump- 
sum bids were submitted, these specifications being made 
a part of the contract. Expenses over which the contractor 
has no control, however, are deducted from the cost before 
calculating the penalty or bonus to be paid. 

10. The contractor takes all other responsibility for the 
safe and economical handling of the work, performing it, 
however, to the satisfaction and subject to the approval 
of the city. No purchases or employment can be made 
without the approval of the city. 

11. The contractor has the right to select his employees 
and to discharge them as he sees fit, but he must discharge 
any one whom the city designates as unsatisfactory. 

12. No penalty or bonus is calculated on extra work. 

13. The contractor is to keep an accurate record of the 
cost of the work as it progresses, showing the allocation 
or apportionment of all invoices or payrolls for the re- 
spective items of the work in detail as directed by the resi- 
dent engineer. 

14. Although not a part of the contract it is expected 
that purchases will be made by the contractor, subject to 
the approval of the city rather than by the city direct; the 
city to advance warrants on the basis of approved invoices 
and the contractor to submit receipts therefor. 

15. Provision is made for termination of the contract by 
the contractor for certain specified reasons, as follows: 
(a) If the work be stopped by an order of any court or 
competent public authority for a period of three months 
through no act or fault of the contractor; (b) if the monthly 
certificates of payment and the payments are not made 
according to the contract. 

16. The city has the right to terminate the contract on 
breach of contract by the contractor or at any time it is 
not satisfied with the manner in which he is conducting 
the work. 


Pittsburgh Enlarged by Annexation 
Following a recent favorable popular vote for annexa- 
tion to Pittsburgh, Pa., Chartiers Township, with a 
population estimated as 12,000, became a part of Pitts- 
burgh on Jan. 1. It is expected that other outlying 
communities will follow suit. 
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Reduction Table for the Stadia Arc 


By WALTER S. DIx 

tivdraulic Engineer, with Thomas E. Murray, Inc., New York City 
*T°HE Beaman stadia arc, attached to the engineer’s 

transit, accords the quickest means of obtaining 
elevations in both field and office. Only those vertical 
angles are used for which the differences ir elevation are 
simple multiples of the rod interval. The outer gradu- 
ated arc of the attachment is marked “Vertical” and the 
graduations, which read from 5 to 95, differ by unity. 


> CCOSA 








= 
¥ af cancsscommeeesece 
&G | 
a —}-—___—_. - 
eg er eee en pe 
| 
: | 10° 
a | I 
© >» | 
4 Z 
» 
A \ 
! } & P 
Remes wy < 
& - 
os << \ 


UT 


FIG. 1 USE OF THE STADIA ARC 


Any number set opposite the index, after subtracting 50, 
equals the function 100 & } sin 2A of the angle A, at 
which the telescope is inclined. If, therefore, the 
“Vertical” are reading is denoted by Av, and the rod 
intercept by R, then, in Fig. 1, the vertical distance 


Vs R (A, — 50) (1) 


This is plus or minus according to whether the tele- 
scope is sighted up or down, and is equal to zero when 
the telescope is level. 

Also, the difference in elevations at the center of 
instrument and the point sought is, where Rk’ is the 
height of rod, 

V=V.+4+C sin A — RF’ (2) 


The correction for stadia constant C sin A is plus or 
minus, corresponding to the sighting of the telescope 
up or down. 

The reduction of the horizontal distance however, is 
aot satisfactorily accomplished by means of the inner 
graduated arc marked “Horizontal,” either in the field or 
in the office. Reading it in the field is difficult and 
consumes valuable time, due to the fact that there is a 
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PIG. 2. FIELD BOOK RULING FOR USE WITH STADIA A} 


considerable radial space between it and the end of t} 
index. Furthermore the graduations are the functio 
100 (1 cos’ A) 100 sin’ A, which gives the rati 
of horizontal correction to the distance read as a per- 
centage. It is difficult to make a correct interpolatio: 
between the graduations for a point opposite the index, 
corresponding to the setting for the “Vertical” arc. 

The accompanying table affords a more accurate and. 
with the aid of the slide-rule, a quicker method fo) 
determining the horizontal distance, H’, in the diagram, 
which equals the function 100 cos* A. The horizontal! 
distance between the center of instrument and the poin' 
sought is 

H = 100 R cos’? A + Ceos A (3) 

Ignore the “Horizontal” are and read only the “Vertical” 
arc number, entering it in the field-book in the colum: 


REDUCTION TABLE FOR FACILITATING USE OF 
BEAMAN STADIA ARC 


“Vert” C sin A C cos A 
Arc Angle For C korC 
No A Cos*A 0.80 1.00 1.25 0.80 1.00 1.25 

95 5 32-047 0718 O42 O53 0 66 0.7 08 11 

94 6 30-49 3 0.734 0.41 0.51 0.64 aed 0.9 

93 7 29-39 5 0.755 040 050 0.62 
92 8 28-34 .2 0771 038 jO0O48 060 
91 9 27-32.5 0786 037 046 058 
90 10 26-339 0.800 036 045 0 56 
89 i 25-37 8 0813 035 O43 0 54 
88 12 24-43 9 0825 033 042 052 
87 13 23-520 0.836 032 040 051 
86 14 23-01 6 0.847 031 039 0.49 
85 15 22-12.8 0857 030 038 0.47 1.2 
84 lo 21-25.3 0867 029 036 0.46 
83 17 20-39 0 0876 028 035 0 44 
82 18 19-53 7 0 884 027 034 0 43 
81 19 19-09 5 0.892 026 033 O41 08 
80 20 18-26. 1 0900 O25 O32 0.4 
79 21 17-43 5 0907 024 030 0 38 1.0 
78 22 17-01 6 0914 O23 029 037 
77 23 16-20 5 0 921 022 #028 035 
76 24 15-39. 9 0 927 0.22 027 0.34 
75 25 15-00 0 0 933 0.21 026 0 32 
74 26 14-20 5 0939 O20 025 O31 
73 27 13-41 6 0 944 019 024 030 
72 28 13-03 1 0.949 018 © 23 O28 
7) 29 12-25.0 0 954 o.07 @€.22 O.07 
70 30 11-47 3 0 958 016 020 O25 
69 31 11-10.0 0 963 0 16 0.19 0 24 
68 32 10-33 .0 0 967 0.15 0 18 0 23 
67 33 9 56.3 0 970 0 14 0 17 0 22 
66 34 9-19. 9 0 974 013 O16 O20 
65 35 8-437 0 977 012 0158 O19 
64 36 8-07. 8 0980 O11 014 O18 
63 37 7-32.1 0983 O10 O13 O16 
62 38 6-56.6 0985 O10 O12 O15 

61 39 6-21.2 0988 #$%O09 O11 0.14 

60 40 5-40. 1 0990 008 O10 O13 

59 41 5-11.1 0 992 0 07 0 09 011 

58 42 436.2 0993 006 008 O10 

57 43 401.4 0.995 006 007 0.09 

56 44 3-26.7 099% 0'5 006 0 08 

55 45 2-52.1 0997 004 005 0.06 

54 46 2-17.6 0998 0.03 004 0.05 

53 47 1-432 0999 002 003 0 04 

52 48 1-08 7 1000 002 002 0.03 

>! 49 0-344 1.000 001 0.01 0.01 
50 0-00.0 1.000 000 000 0.00 











marked A,. Opposite this number in the table is the 
corresponding value of cos’ A, which multiplied by 100 
times the rod.intercept will give the distance direct. 

Corrections C sin A and C cos A, for use with equa- 
tions (2) and (3) respectively are also given in the 
table, the former to two places in order to facilitate 
quick determination of the value in accurate work per- 
missible with short shots if desired. These corrections 
may be entered interlineally in columns V, and H’ 
respectively in the field-book, 

The rod intercept, R, and the rod height, R’, are 
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found in the usual manner employed with the Beaman _ ae 228 
stadia are. The field entries are made in the first six == tp ey +t +4 Re 
< + +—+ + ee eee preteen aia So 4 
columns of ruling adapted to the lefthand page of Te eee 49 


the standard field-book, Fig. 2. The remaining columns 
are for office calculations. Experience has proved this 
suggested form of field-book satisfactory, and the table 
has proved a great time saver. 





Maintenance Estimate and Progress 
Report Forms 


Estimates for State-Aid Highway Maintenance in 
Minnesota Prepared Ahead of Season 
for Each County 


TATE-AID highway maintenance in Minnesota is 

apportioned on formal estimates and paid monthly 
on verified reports of work performed. In Minnesota 
the counties perform the maintenance work, employing 
the patrol system, which in 1919 was extended to all 
counties. In the 86 counties there are 12,362 mi. of 
state highway of which about 7,000 mi. are classed 
as trunk-line roads on which is put approximately 
80 per cent of the total expenditure for maintenance. 
This expenditure for 1919 was $1,582,834, of which 





UNDER CONST. PAVED SURFACED GRADED 


UNIMPROVED IMPASSABLE 


2. SYMBOLS FOR MONTHLY GRAPH RECORDS OF 
MAINTENANCE WORK 


The form, two pages of which are illustrated, is a 
four-page document. On the first page is printed the 
order which is signed by the commissioner of highways 
and the chief engineer, and on the last page is printed 
the resolution of adoption signed and sealed by the 
county auditor. The form, therefore, is a document 
of original record with the force, virtually, of a con- 
tract between the state highway department and the 
county board. When the estimates of all counties are 
completed, the state highway department possesses, well 
in advance of the season’s maintenance work, a com- 
plete mileage and cost summary of state-aid mainte- 
nance for the year. 





SCHEDULE OF MAINTENANCE REQUIRMENTS ON ARTERIAL STATE ROADS. 


Ss. R FROM 


| 
ef Stat e line ____| fast County line 37.9 \325Gravel-54Graded| 
re nnesota River__ | South County Line. | 40.6 _ Gravelea a 
ae poe e. Road #/ South County Line._\ 8.5 - Graveled ae 
| 4 | Minnesota Miver___| State Road #/___ | 0.2_| Graded _____ 
Sa ee a 
_ 
‘| 
TOTALS 97.2 


PATROLS. 











Team, wagon, & Bade qi ‘ade *r, Planer -and 4 
mowers for weed Ci iting, divided on 
the. sections 


GANGS 


To be ‘organized, equipped, and worked, as follows, 
“49 Army Tach s with portable loader and some hired trucks 


0 hawl_maintenance gravel on Kr mad and also. for Jepair_piles a 
Othit_to move trom place fo ple ace one roads 









MATERIAL ESTIMATED Cost 









KIND OF PATROLS ; 

wine | ovanrity| marae | estes T ane = 
7 Inn GNA FeEQTh __ grave! wen Y ipe?| 50.® M00 Hb | 
- B82 4M a) a 500.8 (A. H00.! » 700 7 
Z " 8 ” * 500 « Vho.P ‘50, 09 
4 YOO 0 500% 900.00 





76 (500C Y 224004 /500 aw 


NOTE Materials includes all kinds to be used, euch as gravel. bridge material, ete 
Cost includes labor of adding eurfacing and repair of bridges, culverts, guard raile, ete 


Estimate of Funds Required. 





Patrolmen__76 men M474 100M$§ SBF 00. 00 
Extra Help__#¢ _men a Ee $.Lf00.08 
Repair Gangs sonineaiipsguadeeltiasiiatedatiainacieailt i $_ 8000 46 

Total Labor $.ILP00 06 
Material haan ainanimiaepsiiiiameidaiatias iieiiianis —__$ £4.00 

; siabariisniaiesinalinaicaiiniais om Dickogenn 

Special work ncenntsigueeimntatesiiie nine — oa 

Total Funds $_322750.00 
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1. ESTIMATE FORM FOR STATE AID HIGHWAY MAINTENANCE IN MINNESOTA 


$676,609 was state aid. The expenditure for 1920 will 
be materially greater. 

In preparing for the season’s maintenance, an esti- 
mate is made for each county of the work which is 
to be aided by the state. The highway engineer for 
the state highway department and the engineer for the 
county board prepare the estimate by agreement and 
enter it on the form shown by the illustration. When 
approved by the division engineer and by the main- 
tenance engineer, the estimate is transmitted as an 
order to the county board which is required to pass 
a formal resolution of adoption. 


Aid is paid on monthly records of work performed 
using a standard form. This form is a brown line print 
36 x 9 in. foldéd to document size of 4x 9 in. On two 
folds are certificates that the work recorded has been 
properly carried out, attested by the highway engineer 
and the division engineer; a certificate of claim for 50 
per cent state aid by the county auditor; a statement 
of balance, and, finally, an approval for payment of 
state aid signed by the highway commissioner. On 
three succeeding folds is a tabulation of the work done 
on each road and of its cost. The remainder of the 
sheet shows a graph for each road indicating the work 
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done according to the symbols illustrated by the accom- 
panying sketch. A brownprint for each month goes 
to each highway engineer, one for every county. When 
filled out and signed the print is returned to the state 
highway department, where it is audited and approved 
for state-aid payment. After this has been done a 
blueprint is returned to the highway engineer and 
another to the county auditor for their files of records. 

These forms for estimates and monthly records pro- 
vide a compact account of current maintenance work. 
W. F. Rosenwald is maintenance engineer and John. H. 
Mullen is chief engineer of the Minnesota Highway 
Department. 


Housing Project at Olean, N. Y. 
By JOHN NOLEN 


Town and City Planner, Cambridge, Mass, 

ee the sponsorship of the Chamber of 

Commerce of Olean, N. Y., the Olean Housing 
Corporation has undertaken to provide well-designed 
houses on a layout embracing the best principles of 
town planning. E. W. Fitzgerald, secretary of the 
Chamber of Commerce, was instrumental in securing 
an advantageous site of about 40 acres extending from 
the foot of Mount Herman down to the south bank of 
the Allegheny River. The area has been named Seneca 
Heights, and is less than a mile from the business 
section of Olean. 

In the grading scheme that has been prepared the 
steep hillside surface has been taken care of to assure 
as easy gradients as possible for the streets. A main 
avenue 50 ft. wide has been laid out southeasterly across 
the site. A public square has been provided at the 





PLAN OF SENECA HEIGHTS PROJECT, OLEAN HOUSING CORPORATION 


junction of this avenue and Kittanning Ave., and ; 
way on the estate a commanding position has | 
determined on for a proposed school. While the n 
thoroughfares are 50 ft. wide, the subsidiary stre: 
are 42 ft. wide, and without exception all have plant 
strips 6 or 7 ft. wide for rows of trees. A feat 
of the plan is the grouping of residences around circu 
street terminations, which will give an air of home! 
seclusion and quietude to the localities. A conveni: 
access for pedestrians across very steep blocks in: 
cessible for vehicles is provided by footpaths with ste; 
and rows of flowering trees. The lots are of varie 
sizes—from 50 to 100 ft. in width and 80 to 150 1 
in depth. No alleys are provided, but on the rear 0! 
line of the blocks rows of trees will screen the bac} 
of the houses. 

The scheme is not intended to be a housing effort fv: 
any one class, but rather an endeavor to place well- 
designed houses in good surroundings within the fina: 
cial reach of the average man. About 140 houses are 
to be erected. Evidence of the spirit of the under 
taking is shown by the action of the Housing Corpora 
tion in purchasing houses and lots outside their area 
to open up appropriate and dignified approaches to 
the estate, the main lines of which will radiate from 
the city thoroughfares of Olean. The writer has beer 
responsible for the development of the design. The 
architectural planning of the residences is in the hands 
of A. C. Bossom, architect, New York City. 


Broader Education for Engineers Favored 

In connection with the conference on employment 
and education held by the American Association of En- 
gineers Nov. 12, a brief ques- 
tionnaire was sent to edu- 
cators and engineers asking 
for their opinion as to whether 
engineering, legal and other 
professional college courses 
should be preceded by one or 
two years of general colle- 
giate training. Out of the 154 
replies received, 99 were in 
favor of two years of general 
education, 43 were in favor of 
one year and only 12 were 
opposed to any general colle- 
giate training in addition to 
the professional course. These 
figures expressed in percent- 
ages are: 64 per cent in favor 
of two years and 28 per cent 
in favor of one year, a total 
of 92 per cent who are in 
favor of at least one year of 
general education. Out of 154 
engineers who replied, 54 
were deans, professors or in- 
structors in engineering col- 
leges and the balance was 
made up of consulting engi- 
neers, chief engineers and 
other engineers. No state- 
ment is made as to the distri- 
bution of votes received from 
the educators. 
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The Use of Phosphoric Acid in 
Water Softening 


Causticity Removed and Softened Water Carbonated 
With Minimum of Residual Hardness 
and After-Deposits 


JHOSPHORIC acid is being tried on a large scale at 
| the Columbus softening and purification works to 
produce a fully carbonated stable water and to eliminate 
any residual causticity caused by the lime-softening 
process. Tennessee rock phosphate is used to make the 
phosphoric acid. It is boiled with sulphuric acid in one 
of the alum boiling tanks. Phosphoric acid and calcium 
sulphate are produced. The latter is practically 
insoluble and separates from the solution, leaving a 
clear phosphoric acid which is fed into the water at the 
rate of about 0.7 grains per gallon. 

The argument and line of experiments by which C. P. 
Hoover, chemist in charge, arrived at the use of the 
phosphoric acid treatment is as follows: 

The normal carbonates present in a_ lime-softened 
water form incrustations on the sand grains in filters, 
thus increasing the size of the sand. At Columbus the 
sand has increased in effective size from 0.42 mm. to 
more than 1 mm. The incrustation also causes the 
sand grains to become cemented together, forming har 1 
lumps. Details of experiences with after-deposits at 
Columbus, Grand Rapids and McKeesport were given in 
a series of three articles in Engineering News-Record, 
May 3, 10 and 17, 1917, pp. 250, 304 and 351. 

At the Columbus plant the filters are being rebuilt at 
a cost of $20,000, as the holes in the strainer plates 
have become so stopped up with carbonate that it is 
almost impossible to force water through the filter. 
Columbus has not had much trouble with after-deposits 
in the pipes and meters, but what has occurred is 
increased when it becomes necessary to conserve the 
use of soda ash. 

The first investgations toward working out a practical 
method of eliminating the difficulties were along the 
line of colloidal chemistry. Early experiments indicated 
that the solubility of calcium carbonate depended upon 
whether it was precipitated in a crystalline or colloidal 
condition. Calcium and magnesium carbonates in the 
former state are soluble to the extent of 37 p.p.m., 
whereas the colloid of these carbonates is soluble to 
more than 100 parts and colloid precipitates when the 
water is high in magnesium, or is muddy. 

In order to produce a lime-softened water that would 
be stable the first method which suggested itself was to 
carbonate the water with CO,. There are a number of 
ways that the carbon dioxide may be produced, but the 
ones which were given particular attention were as 
follows: (1) Burn the lime sludge from the settling 
basins, producing lime and CO.. (2) Treat the lime 
sludge from the settling basins with sulphuric acid, pro- 
ducing calcium sulphate and CO.. (3) Calcine sodium 
bicarbonate, producing sodium carbonate and CO.. 
(4) Treat soda ash with sulphuric acid, producing 
sodium sulphate and CO,, then roast the sodium sulphate 
in a furnace with slack coal and limestone, producing 
sodium carbonate which could be used in softening. 

By carbonating the water, the normal carbonates are 
put in solution and there is no reduction in hardness. 
Under normal conditions this objection is not so serious, 
but during certain periods of the year, when the pre- 


cipitates of calcium and magnesium are necessarily 
colloidal, causing the alkalinity or temporary hardness 
of the softened water to be high, it is desirable that 
these carbonates be removed by precipitation, thus reduc- 
ing the hardness of the water, rather than be dis 
solved by carbonation, leaving the hardness unchanged. 

Experiments were also conducted to determine the 
advisability of neutralizing the normal carbonate with 
sulphuric acid. This was effective, but was more obje 
tionable than the carbonic acid because by this proce 
temporary hardness is converted to permanent hardness 

Silicie acid was tried but the results were not very 
promising. However, excellent results were obtained by 
filtering lime-softened water through porous silica gel, 
as prepared by Dr. W. A. Patrick, Johns Hopkins 
University. 

Boric acid, oxalic acid, tartaric acid and phosphoric 
acid were next tried and a great deal might be said of 
the results obtained by each of these acids but Mr. 
Hoover came to the conclusion that as a finishing treat 
ment for lime-softened water the phosphoric acid is the 
best and most economical treatment tried. When enough 
phosphoric acid is added to lime-softened water to com- 
bine with any caustic alkalinity that might be present 
in the water, and with one half the normal carbonates 
cf calcium and magnesium, a reaction results which pro- 
duces tri-calecium phosphate, which is insoluble and 
readily settles from the water, and CO,, which carbonates 
the remaining quantity of normal carbonates. By this 
process half of the carbonates are removed, thus reduc- 
ing the hardness of the water; the balance of the car- 
bonates are carbonated, thus producing a stable water. 

In coagulating muddy water, such as the Scioto River 
water during flood times, better results are obtained 
with coagulants when the water is treated with enough 
lime to soften the water and an additional amount is 
added sufficient to give the water a caustic alkalinity. 
This caustic alkalinity must be neutralized before the 
water is filtered and phosphoric acid can be used for 
this purpose also. 


Salary Committee Makes Final Report 

In its final report, dated Dec. 6, 1920, Engineering 
Council’s committee on classification and compensation 
of engineers, of which Arthur S. Tuttle was chairman, 
makes the following recommendations: 

1. That Engineering Council urge the appropriate con- 
gressional committee to take favorable action in the matter 
of providing for an immediate increase in the compensation 
of the engineering staffs of the federal government and 
to base this action, in so far as practicable, upon the com- 
pensation suggested by your committee on classification and 
compensation of engineers. 

2. That such committee as may hereafter be constituted, 
be instructed to confer with a similar committee of the 
American Railway Engineering Association for the purpose 
of bringing about the acceptance of a common standard for 
the classification of engineers. 

3. That owing to its vital importance the work of this 
committee be continued by some suitable agency. 

4. That the investigation to determine the relation be- 
tween engineering charges to cost of work supervised be 
continued by such committee as may henceforth take over 
the work of this committee. 

5. That the present committee on classification and com- 
pensation of engineers be dischargea. 

The continuance of the work of the committee has 
been referred to the American Engineerfhg Council of 
the Federated American Engineering Societies. 
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Oversize Construction Plant Demonstrates Value 


Automobile Body Factory at Cleveland, Ohio, Completed in Quick Time by Concentrating 
Equipment for Peak-Load Construction 


a. concentration solved the problem of placing 
large volumes of materia!—with railway transporta- 
tion disorganized—last summer in constructing the im- 
mense manufacturing plant of the Fisher Body Ohio 
Co. With interrupted railway service, there were com- 
bined a jurisdictional strike, a long period of rainy 
weather and several inundations of the site by a local 
stream. All delays due to these causes were met and a 
planned-time schedule maintained by assembling equip- 
ment in large amounts not only for placing materials in 
the structures but also for transporting materials from 
factory to the work and in some cases for moving raw 
materials to the factory for fabrication. 

Governing Quantities and Dimensions.—The operation 
involved the construction of seven buildings occupying 
about 15 acres of a 45-acre site near the eastern limits 
of the city of Cleveland, Ohio. The main dimensions 
and the structural character of the several buildings are 
indicated on the accompanying plant location map. A 
maximum over-all dimension of 2,500 ft., had to be 
covered in placing materials, These materials comprised, 
as main items, 50,000 cu.yd. of concrete, 3,000 tons of 
reinforcing steel and 3,000 tons of structural steel. 


BODY BUILDING ~ 
1200 "« Fé 
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srick, lumber and other material were counted by 1! 
trainload. There were for example 150 carloads . 
treated wood blocks for shop floors, sufficient to pave fi, 
miles of ordinary city streets. Indeed, the carload w: 
the least unit by which the transportation volume 
even minor materials could be estimated. 

With materials in trainload volumes to be placed 
structures extending 2,500 ft. and covering an area o 
500,000 sq.ft., the construction problems were: (1) T 
bring the materials to the site, and (2) to assemble then 
into structure on the site. Construction was a trans 


portation and handling problem and not a problem of 
fabricating a complex structure. With the nature of 
the construction problem recognized, a knowledge of 


railway conditions as they existed early in 1920 made it 
very clear that rail movement of materials to the site, 
if left to its natural course, would not be accomplished 
and so far as accomplished would be irregular in time, 
order and volume. Means to meet the conditions com- 
prised close management of traffic movements, provision 
of equipment to aid the railways, and provision of a 
construction plant capable of a high-peak load. Such 
means were adopted. Conditions more difficult than were 
anticipated were met in this manner. The planned con- 
struction period was not exceeded. 

Development of Site-—Water was the principal natura! 
obstacle to the development of the site. A stream 
crossed the property. Its tortuous channel overflowed 
whenever there was rain and the area flooded by a 
moderate rise was about 30 acres. Ultimate diversion 
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through the 9 x 14-ft. concrete culvert, indicated on the 
plant location map, was planned, but meanwhile, to allow 
work to progress, a temporary diversion channel parallel 
to the culvert had to be provided. As grading and stream 
diversion were begun at the same time there was a 
period when flooding could not be avoided. One of the 
floods, occuring June 16, 1920, is illustrated. They were 
a serious obstacle to progress during the first three 
months. 

Grading was begun one week after signing the con- 
tract on March 16. About 100,000 cu.yd. of earth had to 
be cut from the high areas and filled into the low areas. 
[he season was extremely wet. In April and May there 
was rain followed by overflows of the creek on over half 
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excavation over the 2-mile system of narrow gage rail 
way. At isolated points the steam shovels loaded to 
motor trucks and dump wagons. Elevator pits, machine 
foundations, tunnel emplacements, etc.., were excavated 
by a locomotive crane and clamshell wherever they could 
be reached from the main tracks. At other points a 
walking crane was employed. The outfit was extremel\ 
large for the volume of earth movement, but, despite 
delavs, it completed the work within the time schedule, 
which was the object sought. 

Development of Concreting Plant.—Concrete mixing 
and placing was the governing operation in building 
construction. There were placed some 3,000 tons of 
structural steel, but it was mostly one-story work. 





FIG. 2—SIX-TOWER, TWO-MIXER CONCRETE CHUTING PLANT SERVED ALL BUILDINGS 
involved 50,000 cu.yd., 


of the days. To retard further the operations inter- 
rupted by wet weather, there was a jurisdictional strike 
between hoisting engineers and shovel runners. These 
delays were particularly troublesome because, as 
indicated, about one-half the area had to be excavated 
and the material spread over the other half, which 
allowed no room for unloading construction materials 
until the grading was completed. If, therefore, the 
grading time schedule was prolonged, the delay would 
be carried forward into the building construction opera- 
tions. 

Concentration of plant was adopted to meet the difti- 
culty. For bulk movement a 34-cu. yd., 70-ton steam 
shovel, a locomotive and train of 12-cu.yd. air dump cars 
handled excavation to fill; at the fill a second locomotive 
and a spreader maintained the dump. Less conveniently- 
reached yardages were handled by ?- and {-cu.yd, revolv- 
ing shovels, seven of which were in operation at the peak 
of the excavation. Trains of 2-cu.yd, cars and 3-ton 
rasoline locomotives moved the bulk of the small shovel 


The concrete work, however, 
including 3,000 tons of reinforcement. Structurally, the 
work was ordinary. The body, stock and mill buildings 
are of the flat-slab type, and the kiln building (first sup- 
ported floor) is of tin-pan construction, with 2-in. con- 
crete slabs cast in advance of placing the pans so that a 
flat ceiling effect was produced. 

While the bulk of the concrete to be placed was in the 
body building, a yardage equal to an ordinary operation 
was required for the stock building, and almost double 
that amount required for the mill and kiln buildings, the 
concrete portions of these latter two buildings being 600 
ft. from the body building. In order to accomplish the 
desired result of reaching all this work, it was decided 
that there should be two distinct and separate plants 
each with a one-yard mixer and over-head bins fer bulk 
material. Along the rear of the body building were 
erected five steel towers, 160 ft. in height, at intervals of 
about 230 ft. 

Plant No. 1 was located at the junction of the stock 
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FIG. 3 


and body buildings, and served the three easterly towers 
as well as a line chute to the rear of the stock building, 
from which a small portion of the yardage of this 
building was wheeled in buggies. Plant No. 2, with 
a 200-ft. steel tower, was located in proximity to the 
yardage of the mill and kiln buildings, and served, 
through two 400-ft. chutes, the two westerly towers of 
the body building, as well as a line chute to the kiln 
building, from which the yardage of this building was 
wheeled in buggies. The concrete delivered by the three 
easterly towers was hoisted in the center tower and shot 
to the easterly and westerly towers through a 230-ft. 
line chute, except when the work of concreting was being 
carried on within reach of this main tower, at which 
time it was discharged into the counter balance chuting 
equipment as was the case, after re-hoisting, in the 
auxiliary towers. 

Plant No. 1 differed from Plant No. 2 in the respect 
that the railroad track was 350 ft. distant and all the 
material was handled on a 24-in. belt conveyor running 
with a rated capacity of 300 tons per hour. The stone 
and sand were fed onto the belt from hoppers under- 
neath the track into which the contents of the gondola 
cars were dropped. The cement was also handled on this 
belt and an ingeniously arranged threeway device was 
located at the top of the belt by which the stone and sand 
were thrown to the right and the left and the cement 
went straight forward into a chute leading back through 
the roof of the cement house. Plant No. 2 was supplied 
with stone and sand (from individual hoppers under- 
neath the track) by bucket conveyors each designed for 
handling its particular commodity, while the cement was 
trucked in from an elevated spur track at the end of the 
cement house. 


OTHER PLANT FEATURES 


While criticism was made of the size of this installa- 
tion the satisfactory results obtained—from the stand- 
point of efficiency and speed—demonstrated the utility 
of size, as exemplified in such a record as 1,065 cu.yd. 
of concrete placed on the superstructure of the body 
building, with one plant running eight hours and the 
other nine hours, or a total of seventeen plant-hours, 
averaging in excess of 61 cu.yd. per hour per plant, 
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BODY BUILDING, 1,200 xX 72 FT., UNDER CONSTRUCTION 


thus requiring a carload of bulk material every fiftee: 
minutes. 

The construction plant was electrically operated 
throughout. All the concrete hoisting towers were 
operated by 100-hp. single-drum, electric engines, with 
a capacity of 6,000 Ib, at a speed of 400 ft. a minute. 
The mixers were driven by 20-hp. electric motors, the 
belt conveyor by a 30-hp. motor, direct connected, while 
the bucket conveyors were driven by a 25-hp. motor 
through a line shaft with an independent friction 
clutch for each conveyor, thus elminating the necessity 
for operating both when only one was required, and also 
permitting the repair of one while the other was in 
operation. The cement bags, of which there were about 
500,000, were shaken satisfactorily by two electrically 
driven, rotary bag shakers, and baled with two standard 
hand-operated baling machines. Double drum, 55-hp., 
electric engines were used for the brick and steel hoists, 
there being six of each, one drum being assigned to the 
steel hoists, and the other handling the brick hoist, being 
lagged up to develop the increased speed desired for the 
latter. Single cages of two-wheelbarrow capacity were 
used for the brick elevators, while the reinforcing steel 
was handled by self-unloading so-called aeroplane-type 
hoists. 

Transportation Arrangements.—Hardly had _ the 
excavation reached a point where work could proceed on 
the foundations when the switchmen’s strike demoralized 
shipments, so as to necessitate radical steps, being taken 
to get equipment, etc. onto the job. Expressing and 
trucking long distances where freight had previously 
been arranged for was resorted to, and in many instances 
the manufacturer was provided with the raw materials. 
In addition, the finished product had to be transported to 
the job. This obstacle had not yet been removed when 
the coal movement to the Northwest (of which Cleveland 
was the heart) started. The Interstate Commerce Com- 
mission issued orders prohibiting the use of open-top 
cars for shipments other than coal, thus throwing a 
vast amount of commodities normally handled therein 
into box cars, causing a heavy shortage of these cars 
also. It was, therefore, evident that if the job was to 


proceed at all something other than railroad equipment 
must be depended upon, 
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It was at this time that full trains of gondola and 
box cars were purchased and a privately operated loco- 
motive arranged for—the former to handle sand from 
the pits 12 miles distant, the box cars to bring cement, 
and the latter to take care of the switching within the 
plant. 

The permanent sidings for service to the plan con- 
stitute approximately a mile of standard-gage track, 
while approximately three-quarters of a mile of addi- 
tional track was built for temporary use during con- 
struction. 

High Construction Speeds.—By the time the concrete 
of the rear buildings had been got out of the way, which 
effort was made in order that the steel superstructure 
and brickwork might progress while the body building 
was being concreted, and the large amount of extra 
oa ae is as 
i. 
i 
| 
ls 
| 








FIG, 4—MATERIALS STORE YARD DURING FLOOD OF CREEK 
TRAVERSING THE CONSTRUCTION SITE 


foundation work not previously anticipated was finished, 
Oct. 1 was reached. It was during the early part of this 
month that the concreting of the first supported floor of 
the body building took place and between that date and 
the first week of December, at which time the roof was 
poured, the entire superstructure of this 1,200-ft. build- 
ing was concreted. The speed averaged approximately 
ten calendar days per floor, comprising in excess of two 
acres. Two sets of slab, and one set of column and beam 
forms were used. Incidentally the brickwork on this 
operation (40,000,000, face and common) and the sash 
and glazing (over 500,000 sq.ft. of the former and 
250,000 lights of the latter) so closely followed the con- 
crete work that it was necessary to delay on the sixth 
story until such a time as the roof slab was sufficiently 
set to remove the forms. 

The entire project was designed and supervised by 
Albert Kahn, as architect and engineer, while the actual 
construction was done under a general contract with 
Thompson-Starrett Co. 


United States Reclamation Service Projects 


The net construction cost of the reclamation projects 
completed or under construction up to June 30, 1920, 
was $125,000,000 or $25,000,000 less than the value of 
crops grown in 1919, according to the nineteenth annual 
report of the U. S. Reclamation Service, as summarized 
by Arthur P. Davis, director. 





Enormous Power Program in California 


“The future of California is circumscribed by the 
extent to which it develops power,” said Wigginton EF 
Creed, president of the Pacific Gas and Electric Co., 
speaking at a recent meeting of the San Francisco Sec- 
tion, Am. Soc. C. E. “The big problem to be solved in 
power development is finding the money for the enor- 
mous construction program that must be undertaken. 
A rate of increase of 100,000 hp. per annum will no 
more than meet present needs and take care of growth 
at the present rate.” Taking the cost of development at 
$350 to $400 per horsepower, he estimates that there 
will be needed an annual investment of $40,000,000 for 
some years to come. If California takes advantage of 
its physical opportunities, Mr. Creed believes that there 

will be a demand for the in- 
vestment of between $500,- 


000,000 and $800,000,000 in ~ 


the next ten years. 

The relative extent to which 
the chief sources of energy 
are now used in supplying 
power in California were 
quoted as follows: Ou, 64 per 
cent; hydro-electric power, 
21 per cent; coal and coke, 16 
per cent. Too much independ- 
ence has been placed on oil, 
Mr. Creed said, because the 
oil industry has reached out 
and assumed more of the in- 
dustrial burden than it can 
permanently carry. If the ex- 
cessive burden on the oil in- 
dustry is to be relieved so that 
oil resources may be con- 
served for other uses, Mr. Creed pointed out that hydro- 
electric power must be developed at a still greater rate 
than an increase of 100,000 hp. per annum required to 
take care of present needs. 


Concrete and Steel Harbor Towers 

During the war there was a good deal of general 
comment in the English papers concerning some curious 
reinforced-concrete cellular towers which were under 
construction at Shoreham. These were huge structures 
made up of hollow concrete boxes and the popular 
suggestion was that they were caissons to raise sunken 
vessels. It has now been stated that they were built 
as the basis of permanent islands in the English Channel 
and were to carry high steel towers. It was the in- 
tention to float the concrete structure out into the 
Channel, fill the hollows full of concrete to sink to the 
bottom, at which time the steel tower would protrude 
above the water and form a site for coast defense work. 
The total weight of the concrete structure is about 
10,000 tons and the tower about 180 ft. high. The 
buoyancy of the hollow blocks was such that they drew 
when afloat only about 4 ft. of water. One of these 
structures has recently been towed from Shoreham to 
Portsmouth, where it is to be sunk adjacent to one of 
the lighthouses. While the structure can be used for 
gun mounts as it was originally intended, at present 
it is merely to be used to serve as a navigation mark. 
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Slip Scraper With A-Frame Used for 
Unloading Rock and Sand 
By W. B. ALBERTSON 


Construction Superintendent, California Highway Commission 
A LIGHT, portable device for reducing the labor of 
unloading rock and sand from railroad cars has 
been developed by the writer and used on California 
highway construction work. It has been particularly 
satisfactory in the South during the summer, when it 
is almost impossible to keep men shoveling rock out of 
cars in the hot sun. The capacity of the outfit varies 
with the men, the record for speed being 55 tons of 
gravel unloaded in 70 min. This pace is too fast for 
the men to keep up, however, even if enough hauling 
equipment to handle the materials is available. 
The device consists essentially of a timber A-frame, 


ae a 








GRAVEL WITH A SLIP-SCRAPER 


UNLOADING 


attachable to the side of the railroad car, a bunker 
suspended from this by chains, and a gasoline engine 
operating a cable passing through a sheave in the 
A-frame to a slip scraper in the car. The A-frame is 
made up of 6x 6-in. posts, 20 ft. long, with a 6x 8-in. 
cap, 5 ft. long. Cap and posts must be securely bolted 
together and knee braces are required at the corners 
to carry the side strain. This side strain could be taken 
care of by guy wires, of course, but these were found 
to be hard to keep anchored and more or less in the 
way and so were entirely eliminated. 

The frame is set up with its foot about 3 ft. from 
the rail, which leaves it in an almost vertical position 
when resting against the side of the car and yet permits 
of car clearance, by leaning the frame back, without 
changing the footing. The footing is anchored to the 
track by a chain hooked to the under side of the rail. 

From each end of the A-frame cap, guy wires are run 
over the car and down to some convenient point on the 
hottom of the car body where they are attached. These 
guys are not carried straight across the car but are 
spread out to take some of the side strain that results 
when the scraper is worked in one end of the car. The 
part of each guy which remains permanently attached 


NEWS-RECORD 


HINTS FOR THE CONTRACTOR 





Vol. 86, Ni 





to the cap, has in its lower end a ring or loop fro 
which a block and tackle is run to the anchorage. 0 
man can pull the guys tight enough to bind the A-frar 
firmly against the other side of the car body. 

The bunker, 6x7 ft. in plan and with sides and e) 
high enough to hold 2} tons when hung at an ang! 
of about 33 deg., is slung from the cap by means | 
\-in. chains. These are attached to the bunker at i: 
outer end and by adjusting their length with grab hook 
the slope of the hopper bottom can be suited to the 
material handled. This slope is set so the material wi 
run out without being raked or shoveled. The oth 
end of the bunker rests on the edge of the railroad car, 
being fastened there by hooks which prevent it fron 
slipping either way. The door is made the full length 
of the bunker and hinged at the top. It is held shut 
by hooks so located that they can be released by the 
upward blow of a shovel. Ordinarily the truck driver 
tends the bunker gate. 

Motive power is provided by a single-drum hoist 
operated by a 6-hp. gas engine which is set out at right 
angles to the track. It operates a 3-in. steel cable 
attached in the usual way to the scraper. Ordinarily 
two men handle the scraper and one man cleans up 
the corners. However, if the bottom is rough or hop- 
pered, two men are used to clean up. 

When the car is emptied the bunker is unhooked from 
the side of the car and allowed to hang suspended by 
its chains. The rope blocks are then loosened on the 
guy lines and the A-frame leaned back away from the 
track, in which position it is easily held by a 2x 4-in. 
timber brace, while a new car is spotted. The entire 
operation of changing cars ordinarily requires only 
about fifteen minutes. 


No Special Plant Needed to Handle Bulk 
Cement, Says This Contractor 


cae to Arthur Loeb, vice-president, Key- 
stone State Construction Co., Philadelphia, Pa., 
no special plant or equipment is necessary in handling 
bulk cement. In a recent issue of the Contractors’ 
Atlas, Mr. Loeb explained the method used by his firm 
in handling bulk cement for a concrete highway job at 
Townsend, Delaware. 

The cement storage house is 150 ft. long and 20 ft. 
wide, with a capacity of 20 cars, or over 4,000 barrels. 
It is substantially built to withstand moisture or damp- 
ness. It has a concrete foundation and a concrete floor 
at the ground level. It is located between the railroad 
siding and industrial tracks. 

The doors on the railroad side are fixed so that 
cement can be discharged through a chute from the 
car directly into the cement shed. The upper end of the 
wooden chute used is flared, with a cloth held over the 
top to prevent excessive dusting. This chute is located 
about breast high so that the cement can be easily 
shoveled into it. When unloading progresses to such 
a point where it is inconvenient to shovel into the chute 
cement is stored in the house with the aid of wheel- 
barrows. Horizontal struts and center posts of the 
cement shed at the door level support the wheeling 
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runway, Which can be shifted at will. When the cement 
shed is filled to capacity the cement lies level with the 
door sills at each side of the house. For measuring 
into batch boxes, the following method is used: 

The doors of the cement house are so located as to 
be at the proper spacing for the batch boxes on the 
industrial cars. The sills of the doors are located well 
above the track level and on each sill there are two 
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Batch Box 


DETAIL OF TILTING MEASURING BOX 


tilting boxes, each holding 4 cu.ft. of cement—the 
proper amount for the four-bag batch that was used 
on the job. These measuring boxes are filled by means 
of hand pails. When a box is filled a slight pull tilts the 
box and discharges its contents to the automatic gate 
located at the outer end of the box. 


Railroad Type Shovel Swung End for End 
In Shale Quarry 


HE method used in turning end for end a heavy 

shovel of the railroad type operating in a shale 
quarry is told in a recent issue of The Excavating 
Engineer, by E. J. Strock, superintendent of the Colo- 
rado- Portland Cement Co., Portland, Col. 

In working the shale quarry each cut was carried 
lower than the preceding one, giving the floor a stair- 
case appearance and making it impossible to have any 
great width of level floor on which to turn the shovel. 
The shovel was backed to within its length of the place 
where the new cut was to begin, chains were discon- 
nected, and the rear end of the shovel jacked up. 

The rails had been bent to a curve, the radius of 
which was the distance between truck centers. These 
rails were bridled together and set loose on ties laid 
at right angles to the length of the shovel, but curved 
in the are of a circle. The rear truck was then swung 
at right angles to its usual position and lowered to 
the rails. The dipper hung free in front. 

The rear end was then moved around the curved rails 
until the front truck jammed. Next the front end of 
the shovel was jacked up, the jack screws following 
closely in case a jack failed. When clear of the rails 
the front truck was swung around in the same direc- 
tion as the rear was moving until the truck jammed, 
the short section of track fitted under the truck in its 
new position, the truck lowered and the rear end again 
pinched over. This was repeated until the shovel was 
facing in a direction directly opposite to its original one. 
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Steam Compressors Simply Converted 
to Electric Drive 


By DONALD G. COOMBS 


Office Engineer, Braden Copper Co., Rancaugua, Chile 


IMPLE alterations successfully converted into motor- 

driven machines for smelter purposes, a number of 
old 14 x 12 in. straight line steam driven air compres- 
sors previously employed in mine tunnel excavation. 
The change was accomplished by removing the steam 
piston and both the air and steam end piston rods and 
replacing them by one rod from the air end to the 
cross head. The stuffing boxes of the steam cylinder 
served as bearings for the new rod, and with the valve 
rod disconnected the machine was ready to be belted 
to a motor. The compressor fly wheel was 8 x 64 in. 
and it was belted to the 10-in. pulley of a 900 r.p.m. 
50 hp. a.c. motor by a two-ply 8-in. leather belt. The 
pulleys are on about 15-ft. centers and no idlers are 
used, 

Contrary to expectations no belt troubles have 
been experienced due to the narrow uncrowned faces 
of the fly wheels, although the blow-off is set at 110 Ib. 
and the compressors are operating at an elevation of 
5,100 ft. above sea level. Three of these machines have 
been running for nearly a year with no more trouble or 
expense than the regular motor driven type compressor. 
Since, previous to the change in drive, the direct labo 
and material charge was $40 per 10-hr. day per machine, 
using ¢n 80 hp. vertical fire tube boiler with a fair 
grade of briquetted coal at $32 per ton, the saving 
effected has been considerable. The method of making 
the change was the idea of Wm. Dunne, shop foreman, 
Caletones. The writer was general foreman. 


Gravity Conveyor Speeds Up Laying of Brick 
in Road Work 


By F. W. Epps 
Bridge Engineer, Kansas Highway Commission 
HE device illustrated herewith, for delivering bricks 
in highway construction to the workman, runs on 
the tracks which constitute the forms for the base of 
the monolithic brick pavement. One end is elevated by 
a frame which is braced to the main part of the con- 





BRICK CONVEYOR IN OPERATION ON KANSAS ROAD JOB 


veyor bricks being delivered to the workman by means 
of mechanism operated by gravity. 

The device can be changed to accommodate difierent 
widths of readway by shifting the frame at the upper 
end. Many miles of monolithic brick pavement in cen- 
tral Kansas have been laid in this method which has the 
double advantage of being economical and simple. 


RR ENGINEERING NEWS-RECORD 


Letters to tne Editor 


The Proposed National Public 
Works Department 


Sir—In your issue of Dec. 30, 1920, 
p. 1273, there appears a very clear 
“Analysis of the Proposal to Estab- 
lish a National Department of Public 
Works,” by Lieutenant-Colonel C. O. 
Sherrill. The writer is in hearty ac- 
cord with the sentiments expressed so 
far as they relate to the Corps of En- 
gineers, U.S. A. To curtail or hamper 
in any way the activities or authority 
of this spiendid body of technically 
trained men on public works of the 
country would be a calamity. It is 
upon these great works that the young 
graduate of the Military Academy 
acquires the practical experience in the 
handling of men and materials that is 
so essential to his efficiency in the 
theater of modern warfare. 

The magnificent record made by the 
Corps of Engineers in France was due 
to the fact that the men in responsible 
command were experienced in great 
construction works—on our rivers, har- 
bors, Panama Canal, etc., and the 
writer believes that the sphere of their 
operations should be extended, that 
they should exercise supervision over 
highway construction when same _ is 
aided by federal grants, that they 
should have a certain period of train- 
ing in the transportation departments 
of our large railway systems, and some 
experience in large industrial concerns. 

St. Louis, Jan. 4. F. G. JONAH, 

Chief Engineer, St. Louis-San 
Francisco Railway Co. 


An Analysis of the Proposal for 
a Public Works Department 

Sir—Because the writer was formerly 
an officer of the National Public 
Works Department Association numer- 
ous suggestions have been made by pub- 
lic works department supporters that 
he submit reply to an article which ap- 
peared in your issue of Dec. 30, p. 1273, 
entitled “An Analysis of the Proposal 
to Establish a National Department of 
Public Works,” by Lieutenant-Colonel 
Cc. O. Sherrill, Corps of Engineers, 
U. S. A. 

For some weeks prior to its appear- 
ance the writer had knowledge that 
the article in question was being pre- 
pared. He is advised that it has been 
carefully reviewed by the chief officers 
of the corps. It may therefore be ac- 
cepted as an authorized pronouncement, 
if not a corps symposium. Coming with 
such authority and under the author- 
ship of one of the ablest engineers in 
the corps, as well as one of the finest 
gentlemen in the army, the article is 
most opportune. It sets forth clearly, 
for the first time since the public works 
movement was revived, not only the at- 
titude of the Corps of Engineers but 





also its concepts as to the fundamentals 
of organization. The advocates of the 
Jones-Reavis bill, or any equivalent in- 
strument, may be quite content with the 
latter. It is rare that any party to a 
controversy reveals misconception of 
fundamentals so ingeniously. 

It would be profitless now to make 
reply to the points raised in this article. 
Congress has recently created a joint 
committee, which in the course of its 
investigations into the executive de- 
partments would presumably cover the 
whole subject of public works and the 
relation of the Corps of Engineers 
thereto. All parties will have their day 
in court and the public will have the 
benefit of facts rather than of argu- 
ments. This opportunity to secure an 
unprejudiced hearing should be wel- 
comed by all concerned, and while the 
writer has no ‘expectation of taking 
part in the proceedings he is neverthe- 
less prepared to abide genuinely by the 
findings of this joint committee of 
Congress. 

In the meantime it will be conducive 
to a proper understanding of the mat- 
ter if the civilian engineers will con- 
cede that it is natural for the Corps of 
Engineers to oppose a measure which 
it confidently, though mistakenly, be- 
lieves will mean its destruction. In the 
conduct of broad propaganda in which 
existing conditions must be criticised 
it is difficult, if not impossible, to avoid 
the appearance of personal unfriendli- 
ness toward those whose doings are re- 
garded unfavorably. The public works 
matter will now, so to speak, be carried 
into court, where actual evidence rather 
than special pleading will be the order 
of the day. Between parties there is an 
honest difference of opinion. Let us 
lay our evidence before the tribunal 
without derogation of motives. 

M. O. LEIGHTON, 
Consulting Engineer. 
Washington, D. C., Jan. 4. 


Useful Dodges in Surveying 


Sir—In the interesting articles for 
the “Average Engineer” which you are 
now publishing, one by H. L. Thackwell 
in the issue of Dec. 16, p. 1164, seems 
to call for some comment. 

Under paragraph 7, Mr. Thackwell 
describes a method for taking topo- 
graphy which is not a short cut but 
rather a description of a method adopted 
by engineers who sought better results 
than those obtained by straight transit 
and stadia work. The writer believes 
that for taking topography, nothing yet 
invented can take the place of the plane 
table, properly handled Mr. Thack- 
well has merely moved his office draft- 
ing force to the field, increasing the 
cost of the field party without obtain- 
ing any increase in output. 

In Mr. Thackwell’s method, compu- 
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tation of distance and elevation is ma: 

by the slide rule. This operation | 

came unnecessary upon the inventi 

of the Beaman stadia are. The use o 
vertical angles is avoided by the use o! 
this standard attachment, which als 
carries a scale giving the correctio 
needed to reduce observed stadia dis 
tances to horizontal. 

In the method described in the artic] 
in question, the angle observed by th 
transitman is called out to the recorder, 
who plots it. It is evident that this 
introduces another operation and at 
least a personal factor error in the 
plotting. Such an error is eliminated 
by the direct observation of the angie 
on the plane table sheet. 

The speed claimed by Mr. Thack 
weil is not equal to that of a plane 
table party. With two rodmen, the 
writer has averaged 1,000 acres of roll- 
ing prairie land daily, using 1-ft. con 
tours on a scale of 2,000 ft. equal to 1 
inch. 

Under the method advocated by Mr. 
Thackwell, there is a division of respon- 
sibility between transitman and recor- 
der. The recorder is not able to viz- 
ualize the country, has no choice in the 
matter of the location of the rod, ana 
the resulting map is apt té be “wooden.” 
On the other hand, in plane table work, 
since the responsibility is fixed upon 
the plane table operator alone, the 
credit for good work is fixed with equal 
exactness. L. B. Roperts, 

Division Engineer, N. Y. Water 
Power Investigation. 
New York, Dec. 22. 





Kenova and Niagara Measure- 
ments of Secondary Stresses 


Sir—I have read with much interest 
the article “Secondary Stresses in 
Kenova Bridge Measured,” by John 1. 
Parcel and George A. Maney, in Engi- 
neering News-Record of Dec. 9, 1920, 
p. 1116. There is no doubt that much 
is to be learned, especially concerning 
secondary stresses, from stress meas- 
urements in existing structures, and 
the thanks of the profession are due 
to Profs. Parcel and Maney for this 
presentation of their results. 

In view of the authors’ statement “so 
far as known no test has been made on 
a structure of anything like the size of 
the Kenova bridge,” the writer wishes 
to call attention to the paper in. the 
Proceedings of the American Society 
of Civil Engineers for May, 1920, “Re- 
vision of the Niagara Railway Arch 
Bridge,” by Charles Evan Fowler, in 
which an account is given of a very 
extensive series of tests made on that 
bridge. r 

During the summer of 1918 Prof. 
A. H. Fuller and the writer, under the 
direction of Mr. Fowler, made a very 
extensive investigation by means of the 
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strain gage, of the stresses in the 
550-ft. double-deck arch bridge over the 
Niagara River at Niagara Falls. 
Stress measurements were taken on all 
the members of one-half of one arch, 
with the exception of one upper and 
four lower-chord members, and check 
readings were taken on a number of 
members in the other arch. In all cases 
readings were taken on the four cor- 
ners of a member. At two upper-chord 
joints additional sets of readings for 
secondary stresses were made, as near 
the joint as possible, on all the members 
centering at these joints. 

The instruments used were Berry 
strain gages. The gage length was 20 
in. in all cases except for the readings 
near the joints; for these an 8-in. gage 
was used because the stresses are 
changing rapidly there and it was de- 
sired to find the maximum variation. 
The assumption made by the authors 
that the inflection point is § 1 from the 
joint is open to question. 

The loads were specially-made-up 
trains of known weight and _ were 
placed in position for maximum stress 
in the member in each case. The loads 
remained stationary while the readings 
were being taken, thus eliminating all 
effects of impact and variation in time 
of taking the readings at a_ point. 
Secondaries were not computed theo- 
retically but were estimated by com- 
parison with the computed values for 
the Hell Gate arch, which is a similar 
structure. The estimated values thus 
determined and the measured values 
were plotted together and compared. 

It is of interest to note that sec- 
ondary bending stresses were found in 
the top chords in a horizontal direc- 
tion as well as in the plane of the arch. 

Permanent gage points were placed 
in a number of the members so that 
check readings can be taken at any 
future time desired. 

CLYDE T. Morris, 
Professor of St-’uctural Engineer- 
ing, Ohio State University. 

Columbus, Dec. 30, 1920. 





Old New England Tidal Power 
Plants 


Sir—I note on p. 1221 of your issue 
for Dec. 28, 1920, a description of a 
proposed tidal power project to be ap- 
plied to the Severn River in England. 
From the specific periods of operation 
set forth it would appear that possibly 
the engineers are not making as full a 
use of the tidal flow as would be possible 
were a structure employed similar to 
that used many years ago in certain tide 
mills on the New England coast. 

Referring to the accompanying 
sketch, the waterwheel at A is placed in 
a conduit B communicating at each end 
both with the sea and with the tidal 
reservoir. Suitable gates C, D, E, and 
F are provided and during the outflow 
the gates C and F open, supplying 
water to the turbine. At the same time 
the gates D and E automatically close. 
Similarly, during the flow of the 


tide, the gates C and F close and the 
gates D and FE open, producing a flow 
through the turbine in the same direc- 
tion as before. 

Incidentally, electrical engineers will 
notice the marked similarity between 


\ 
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A TYPICAL TIDAL POWER PLANT 


this structure and the ordinary rectify- 
ing circuit for use with electrolytic 
valves, suggested, I believe, by Nodon. 
D. C. DAvis. 
Philadelphia, Pa., Dec. 29, 1920. 





Soil as an Elastic Solid 


Sir—In Engineering News-Record, 
Dec. 30, 1920, p. 1268, appears an in- 
teresting article, “Earth in Founda- 
tions Considered as an Elastic Solid,” 
by Lazarus White. I have no criticism 
to make other than with that portion of 
the title (which I assume to have been 
written by the editor rather than the 
author) which refers to the theory of 
earth as an elastic solid as “new.” I 
quote below from my discussion in 
1907 before the American Society of 
Civil Engineers of a paper on “Earth 
Pressures and Bracing,” by James C. 
Meem: 

Some time ago, after consulting all the 
available writings on the subject of earth 
pressure, and being unable to reconcile the 
results with his own observations, the 
writer became convinced that the common 
theory was erroneous and that no practical 
formula could be developed by considering 
earth (unless either so dry or so saturated 
as to flow) either as a granular or as a 
liquid mass, but that it must be considered 
as a solid body, the characteristics of which 
it possesses. * * * 

This fact is important. It is utterly in- 
consistent with the theory for fluid pressure 
or that for a fine granular mass; but it is 
perfectly consistent if the earth is con- 
sidered as an elastic solid body. This as- 
sumption may properly be made, as a mass 
of earth in its undisturbed state possesses 
the same properties of cohesion, weight, 
tensile, compressive and shearing strength, 
as does a mass of sandstone, but in much 
less amount. 

These quotations, with the rest of the 
discussion, will be found in Trans- 
actions, Am. Soc. C. E., Vol. LX, June, 
1908, p. 27, in that discussion earth was 
considered as an elastic solid and dis- 
cussed from many viewpoints. The ex- 
perience of over 13 years since then 
has but more firmly convinced me of 
the truth of the statements then made. 
In fact, were soil not an elastic body 
much of the immense structural work 
which has been successfully completed 
in and around New York City for a 
number of years would have been 
utterly impossible. 

The principle involved is so impor- 
tant and has such far-reaching conse- 


quences that it is difficult to under- 


stand the lack of interest in the mat 
ter on the part of many engineers, espe 
cially when it is considered that much 
useful information could readily be ob 
tained on many important pieces of 
public work. 

There are certain phases of the case 
to which I called attention in a dis 
cussion of a paper by H. G. Moulton, 
presented before the American Insti 
tute of Mining and Metallurgical Engi 
neers, Feb. 20, 1920, and similarly in 
my discussion of a paper by Mr. Meem 
before the Brooklyn Engineers Club, 
Feb. 12, 1920. There are other phases 
also, but the nature of my connection 
with the Transit Construction Commis 
sion in New York City, as well as being 
a member of the committee, to codify 
present practice on the bearing power 
of soils for foundations, appointed by 
the American Society of Civil FEngi- 
neers, preclude my treating of them 
now—though I hope to later. 

In addition to my calling attention 
to the matter Mr. Moulton has for sev 
eral years been spreading the gospel 
up and down the land “as the voice ot 
one crying in the wilderness,” and only 
of late has he been heard. I am there 
fore forced to the conclusion that engi 
neers read but little technical litera 
ture. 

Mr. White, with whose work I an 
entirely familiar, is one of relatively 
few engineers who take immediate ad 
vantage of any useful suggestion in 
engineering, and the success of his 
work has shown close attention to the 
theory and technique of the profession. 
Granting that soil is an elastic solid 
the logical thing to do, as suggested by 
Mr. White, and adopted for several 
years past in his practice, is to retain 
the compression to which the soil is 
subjected in any test imposed, and not 
release it, and he deserves much credit 
for calling the matter to the attention 
of the profession. There is no more 
sense in releasing the pressure de- 
veloped by a jack or other means be- 
neath an underpinned foundation than 
there would be in letting go of a rope 
by which one were attempting to lift 
a heavy weight. The effect would be 
the same in both cases, that is, all the 
work must be done over again. The 
close attention to these small details, 
many of them fundamentally important, 
is what marks the difference in the 
measure of success between Mr. White’s 
work and much similar work done by 
others. E. G. HAINEs. 

New York, Dec. 31, 1920. 





Russian Engineering Society 

Sir—It may interest you to know 
that the Russian Engineering Society 
in the United States, with permanent 
address at 29 West 39th St., New York 
City, was founded in 1918. 

Sinee the spring of 1920 it has been 
affiliated with the United Engineering 
Society through the American-Russian 
committee, a body subordinated to En- 
gineering Council and consisting of 


three Russian and four American mem- 
bers, 





90 


The Russian Engineering Society in 
the United States is purely a profes- 
fessional organization and _ counts 
amongst its 91 members many promin- 
ent Russian engineers in the United 
States. The society has organized its 
own employment bureau, the services 
of which are at the disposal of the pro- 
sional organization and counts among 
its 91 members many prominent Rus- 
sian engineers in the United States. 
The society has organized its own em- 
ployment bureau, the services of which 
are at the disposal of the profession. 
fession. A. PAZDZERSKY, 

Secretary, Russian Engineering 
in U.S. A. 


New York, Jan. 3. 


Other Weak Retaining Walls 

Sir—The article w C. W. Cook, en- 
titled “Retaining Wall Failure Pre- 
dicted” in Engineering News-Record of 
Dec. 23, 1920, p. 1217, describes a wall 
that is similar to one that came under 
our observation about a year-ago. 

This wall was a curtain wall about 
80 ft. high, 4 ft. 6 in. thick at base, 
resting on piling and anchored back by 
rods or wire rope to concrete blocks in 
the bank. These anchor blocks were 
placed back of the angle of repose, and 
in that respect and in the piling at the 
base the design was superior to the 
design shown in Mr. Cook’s plan “B.” 
The builders submitted to the owners 
a plan evidently in accordance with the 
owners’ ideas, as they marked on the 
plan that the contractors “assumed no 
liability for the design of the wall.” No 
engineer’s name was attached to the 
plan, and we therefore felt at liberty 
to advise the owners, when the plan 
was submitted to us that the wall would 
not stand; we advised a radical modi- 
fication of the plan, requiring a con- 
siderable increase in cost. The owners 
however decided to build the wall as 
designed, and it was so built. 

We recently made an examination of 
the wall and found that the wall had 
bulged in places as much as a foot, and 
that it had then been reinforced by 
groups of piles in front of the wall, en 
cased in concrete These buttresses 
were about 6 x 8 ft., 30 ft. on centers, 
and extended to about 8 ft. from the top 
of the wall, making a very ugly harbor- 
line frontage. The wall with its but- 
tresses must have cost more than a cor- 
rectly designed wall, and it is still un- 
certain as to stability. ; 

Other parties also advised that the 
wall would not stand, but as the owners 
had been eminently successful manufac- 
turers during the boom they apparently 
knew more than any one, either en- 
gineers or contractors, and as it was 
their own money they felt at liberty to 
spend it as they pleased. 

Retaining walls correctly designed 
and built will stand. Some walls have 
stood when the design was theoretically 
incorrect. This is due sometimes to the 
conditions that should have been ex- 
pected not having been realized. I 
have in mind a division wall between 
two sections of a reservoir, the upper 


section being only half as deep as the 
lower section. With the upper basin 
full and the lower one empty, the re- 
sultant pressure line falls outside the 
face, and the wall should overturn. But 
it doesn’t. It has stood for 25 years 
and is a fine job of ashlar masonry. 
Why doesn’t it fail? My answer is 
that the masonry must have bee~ built 
into the shale backing from the level 
of the lower basin to the bottom ot the 
upper one so that the solid shale at 
the back of the lower half of the wall 
forms a part of the structure. The 
design does not, however, show this. If 
some “congeneer” should copy the de- 
sign of the wall, and the backing condi- 
tion were not similar, something might 
happen. 

It is usual in the design of a gravity 
dam to design it so that the resultant 
pressure line falls within the middle 
third of the base. Some years ago 
there was built a dam in the mountains 
where the _ result- 
ant line fell near 
to the outer edge. 
When the atten- 
tion of the engi- 
neer was called to 
this he built an 
additional triangle 
of masonry at the 
toe of the dam an- 
chored to the first 
work by shear 
rods. This was not 
done throughout 
the entire length 
of the dam, but 
dependence was 
on the earth in 
front of the dam. 
It still stands. 
Other dams more 
correctly designed have gone out. In 
this case, the workmanship and foun- 
dation were excellent and a cutoff wall 
at the upper side must prevent seepage 
of water under the face so that the 
uplift is negligible. Suppose someone 
builds a dam according to the original 
design. Would the eminent engine>r 
who designed the first dam be re- 
sponsible? 

I once saw a retaining wall whose 
base was but about one-eighth of the 
height. It stood for 35 years an‘ 
would have stood longer had it not been 
undermined. Examples such as_ the 
above are dangerous, not only by them- 
selves but for the one who copies them 
without knowing the modifying condi- 
tions. Supposing the wall described by 
Mr. Cook is filled with granulated slag 
well compacted. The angle of repose 
might be 90° and the wall might stand, 
to confound engineering opinion. 

N. F. HOPKINS, 

Pittsburgh, Dec. 29, 1920. 
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Another Nomogram for Cubic 
Equations 
Sir—Mr. Okabe’s nomogram for the 
solution of cubic equations (Engineer- 
ing News-Record, June 24, 1920, p. 
1249) is interesting, but complicated to 
use. A nomogram with one curved sup- 
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port can be made to give the solutio: 
by direct reading. An example is giv. 
for the solution of a hydraulic problen 
In the formula involved the coefficie: 
of x is zero, but when that of 2* instea 
ic zero the nomogram is similar in fon 

The full analytic method of con 
structing these nomograms is given }) 
Chap. VIII of Prof. John B. Peddle’ 
“The Construction of Graphs an 
Charts” and also on p. 187 of Prof 
Ocagne’s work on nomograms; p. 33 
of the latter even gives a nomogram fo 
solution of the full cubic equation con- 
taining all terms. 

Graphic methods, as usual, afford 
some short cuts. So, in the present 
example, when there is no discharge 1 
= 0, and each point of the scale for 
“depth of flow” will lie on the line con 
necting the zero point of the discharge: 
scale to an equal reading on the ful! 
depth scale. 

It is worth such 


while to draw 
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SOLVING CUBIC EQUATIONS 
nomogram only for problems that occur 
frequently. For general and casual use 
the writer has devised means of solving 
both quadratic and cubic equations on 
the slide rule. 

India, Oct. 25, 1920. CUSEC. 
The Writing of Engineering 
Reports 
Sir—Your correspondent in your is- 
sue of Dec. 23, p, 1248, seems to de- 
plore the absence of instruction in the 
“King’s English” in our technical 
schools. He seems to forget that the 
technical school is not a grammar 
school and that a thorough knowledge 
of English is a prerequisite for the suc- 
cessful study of an engineering cours* 
The lack of fluent expression in 
speaking and of logical arrangement in 
writing is painfully evident in the ef- 
forts of many engineers. The writing 
of reports and the making of oral pres- 
entation should be included in the 
technical course, but they should be 
incident to the subject pursued rather 

than a drill in English. 

* The use of clear and forceful English 

is the work of the preparatory school 

and to a great extent should be ac- 

quired before the technical course is 

undertaken. H. C. HODGKINS, 
Syracuse, N. Y., Jan. 5. 
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Enlarged Appropriation for 
Reclamation Service 


(Washington Correspondence) 


Approval by the House of Represen- 
tatives of the Sundry Civil bill carry- 
ing $20,277,000 for the Reclamation 
Service practically insures that amount 
for the work of the Service when the 
bill becomes a law. The bill still is to 
be considered by the Senate, but no 
reduction of the appropriation in that 
body is likely. By making available 
this large appropriation, a decided ex- 
pansion of operation can be undertaken 
by the Reclamation Service. It will 
admit of nearly three times as much 
eonstruction as is being carried on dur- 
ing the present fiscal year. The House 
made only minor changes in the bill as 
it was reported from the committee, 
among which was the elimination of 
the authority to continue the publica- 
tion of the Reclamation Record. 

The appropriation of $1,570,000 for 
the Boise project in Idaho makes it 
possible to construct a new unit on 
that project. An appropriation of 
$300,000 for the King Hill project in 
Idaho will make it possible to finish 
the work there. The item of $1,735,- 
000 for the Minidoka project, Idaho, 
allows for the beginning of that work 
on an extensive scale. The appropria- 
tion of $1,017,000 for the Milk River 
project in Montana probably will allow 
for the commencement of work on a 
new reservoir. The same is true of the 
Sun River project in Montana, to which 
$687,000 is allotted. The item of 
$2,115,000 for the North Platte proj- 
ect in Nebraska and Wyoming will per- 
mit the inauguration of the important 
work of the Fort Laramie unit. The 
Newlands project, Nevada, is allotted 
$1,488,000 which will make possible the 
construction of a new reservoir. The 
appropriation of $1,213,000 for the 
Klamath project in Oregon and Cali- 
fornia will permit a very considerable 
extension of that project. A new reser- 
voir at Tieton is the probable result of 
making available $2,100,000 for the 
Yakima project, Washington. The 
Riverton project, Wyoming, for which 
a small amount was allowed last year 
with which to start the work, now re- 
ceives an appropriation of $850,000, 
which will permit of operations on a 
much larger scale. The Shoshone proj- 
ect in Wyoming is allotted $1,784,000, 
thus making possible the new Will- 
wood unit. The only new project 
authorized in the Sundry Civil bill is 
the Deschutes project in Oregon, for 
which $400,000 is allowed to ‘begin 
construction. The increased appropri- 
ations are derived from funds _ re- 
leased by the General Mineral Leas- 








Favors Another Panama Canal 

According to newspaper reports, Sec- 
retary of War Baker favors the con 
struction of a second Isthmian canal, 
either paralleling the Panama Canal or 
cutting through Nicaragua. He said he 
was opposed to the proposal to make 
the Panama Canal a sea-level canal. 

It is stated that some of the author- 
ities consider that traffic through the 
canal has reached such proportions as 
to make it only proper foresight to be- 
gin to think of an extension or duplica- 
tion of its facilities. 








Tentative Program for Road 
Builders’ Convention 

The tentative program for the eigh- 
teenth annual convention of the Amer- 
ican Road Builders Association, to be 
held at the Coliseum, Chicago, Feb. 9-12, 
has been announced. Some of the dis- 
cussions on the program, and the 
speakers, follow: 

“Our National Road Problems,” 
Thomas H. MacDonald, chief, Bureau 
of Public Roads; “Relation of the 
Highway and Motor-Transport Move- 


ment to Education,” R. D. Chapin, 
president, Hudson Motor Co.; “The 


Highway’s Part in the Development of 
Efficient Transportation,” C. W. Reid, 
manager, transportation bureau, Fed- 
eral Highway Council; “Subgrades,” 
H. G. Shirley, secretary, Federal High- 
way Council; “Importance of Drain- 
age in Road Construction,” F. M. Eno, 
professor of engineering, Ohio State 
University; “Highway Rescarch and 
What the Results Indicate,” A. T. Gold- 
beck, engineer of tests, Bureau of Pub- 
lic Roads; “Highway Finance,” H. C. 
Sylvester, vice-president, National City 
Co., New York; and, “Relation Between 
Engineers and General Contractors,” 
D. A. Garber, Associated General Con- 
tractors of America. 

One of the features of the sessions 
will be a mass meeting and smoker to 
be addressed by Governor Small of 
Illinois, and Mayor Thompson, of Chi- 
cago. A musical program has also 
been arranged. 


Propose Bridge Over Ohio River 
at Evansville 
Bills have been prepared for intro- 
duction in the Indiana and Kentucky 
legislatures authorizing the construc- 
tion of a bridge across the Ohio River 
at or near Evansville, Ind. The proj- 
ectors propose that each state shall 
contribute $1,500,000 and that the na- 
tional government shall also share in 
the cost. E. H. Hyman, secretary of 
the Chamber of Commerce of Evans- 
ville, is one of the sponsors. 





Public Works Association 
Makes Final Report 

Under date of Dec. 30, 1920, C. T 
Chenery, secretary of the National Pub 
lic Works Department Association, 
made what is in effect a final report to 
the executive committee of the associa 
tion. The practical termination of the 
work is indicated in the following para- 
graph: “The Federated American En 
gineering Societies by a vote of its 
council on Dee. 17, 1920, decided to 
carry on the work undertaken by its 
predecessor, Engineering Council, and 
to include therein the work of the Na 
tional Public Works Department Asso 
ciation.” The association ends _ its 
career in debt $14,902.18 to Engineering 
Council, which advanced $25,000 out of 
funds provided by J. Parke Channing. 
The amount on hand at present is $430. 

The final report of Mr. Chenery re 
cites in detail the history of the asso 
ciation and gives credit to the various 
individuals who aided it in its work. 
He also describes the progress of the 
campaign for a public works depart 
ment, ending with the signing by the 
President of the Smoot-Reavis joint 
resolution providing that a committee 
made up of three Senators and three 
Representatives be charged with the 
duty of making a survey of the admin 
istrative branch of the government for 
the purpose of working out a general 
reorganization program. It notes the 
bill introduced by Senator McCormick, 
of Illinois, which provides for the reor- 
ganization of the executive branch of 
the government, and in particular for 
the creation of a department of public 
works substantially along the lines as 
laid down by the Jones-Reavis bill. This 
McCormick bill bears the number 
S. 4542. 


Mr. Chenery’s report has a final para- 
graph on the present situation regard- 
ing a public works department: “Either 
Senator McCormick’s bill or the Jones- 
Reavis bill to create a department of 
public works is acceptable to this asso- 
ciation. The former is perhaps the 
better of the two. It was drawn more 
than a year after the introduction of 
the latter and the framer had the bene- 
fit of the observations and of the criti- 
cisms which had been made. The most 
serious objection to the Jones-Reavis 
bill in the minds of many men is that 
it transfers various activities of educa- 
tion and public health to the Depart- 
ment of Labor. The McCormick reor- 
genization bill handles this situation by 
setting up a separate department of pub- 
lic welfare and transferring these serv- 
ices to that. The McCormick bill does 
not include in the department of public 
y1 












92 5 ENGINEERING 


works the Coast & Geodetic Survey or 
the Bureau of Standards. It does, how- 
ever, include the Federal Power Com- 
mission, the War Minerals Relief Com- 
mission, and the Inland Waterway Serv- 
ice which were not inciuded in the 
Jones-Reavis bill. Either bill will give 
a well rounded department and one 
satisfactory to the engineering profes- 
sion. This is the legislative situation as 
it exists at the close of the year 1920.” 


Would Consolidate N. Y. State 
Engineering Offices 

The message of Governor Miller of 
New York to the Legislature recom- 
mends the consolidation of a number 
of departments. Among them is one 
that is of interest to the engineering 
profession, the consolidation of the 
State Engineer, Superintendent of Pub- 
lic Works and the Commissioner of 
Highways. 

This consolidation will require three 
years, as the Superintendent of Public 
Works is a constitutional office and can- 
not be consolidated before submitting 
a constitutional amendment to the 
people to be voted upon. The office of 
the Superintendent of Public Works 
was created in 1878, and provides com- 
pensation of $8,000 annually. The 
duties of the Superintendent are to exe- 
cute all laws relating to the repair and 
navigation of the canals. The Depart- 
ment of Highways was reorganized in 
1913 with a single head as Commis- 
sioner, for a term of five years at an 
annual salary of $10,000, to have gen- 
eral supervision of all highways and 
bridges of the state. 

The Governor believes that the duties 
of these departments should be _ per- 
formed by the State Engineer, both 
from an economical and efficient view, 
inasmuch as the duties of the State En- 
gineer are waning with the completion 
of the Barge Canal. , 


Growth of New York Rapid Tran- 
sit Shown in Annual Report 
An increase of 284,830,770 passen- 

gers carried during the year ending 

June 30, 1920, over the preceding year 

is indicated in the annual report of 

the Public Service Commission, First 

District, New York, submitted to the 

legislature Jan. 10, the principal fea- 

ture of which is the rapid growth of 
traffic on the rapid transit lines of New 

York City. 

On the Interborough Subway traffic 
increased from 461,147,058 in 1919 to 
586,098,633 in 1920, or an increase of 
27.1 per cent. Passengers carried by 
the Brooklyn Rapid Transit System in- 
creased from 308,879,791 in 1919 to 
376,782,635 in 1920, an increase of 21.98 
per cent. Traffic of the elevated lines 
increased 15.99 per cent and the Hud- 
son and Manhattan Tubes 7.21 per cent. 
Traffic on surface lines in Manhaatan 
shows a decrease of 5.71 per cent and 
in Richmond 4.96 per cent. In Brook- 
lyn and the Bronx travel on the sur- 
face lines increased. 


Army Engineers Approve 
Potomac River Project 


Acting under the order included in 
the Federal Water Power Bill passed 
last June, the Chief of Engineers, U. 
S. Army, has forwarded to Congress a 
preliminary report on the possibilities 
of developing the water power in the 
Great Falls of the Potomac, 18 miles 
above Washington, D. C. This inves- 
tigation was in charge of Major M. C. 
Tyler, Corps of Engineers, U. S. A., 
but at the ,time Congress convened 
Major Tyler was ill and could not pre- 
pare his complete report. The Chief 
of Engineers, Major-Gen. Beach, there- 
fore presented the report in prelimi- 
nary form until Major Tyler’s report 
was available. 

The preliminary letter states that 
the estimates show that it is probable 
that the Potomac River will be more 
advantageous as a source of additonal 
water supply, which was also a part 
of the investigation, than the Patuxent. 
The conclusion has been reached that 
a power development of from 45,000 
to 50,000 kw. is possible and that its 
cost will be such as to permit the de- 
livery of intermittent power at a total 
cost, including all proper overhead and 
transmission charges, of about 5 mills 
per horsepower at substations in the 
city of Washington at a voltage of 
about 6,600. This estimate includes the 
cost of the high tension transmission 
line at three substations. The stor- 
age possibilities are found to be not 
very favorable unless an ultimate de- 
velopment of a total head of about 200 
ft. is decided upon as desirable, thereby 
permitting the storage to be used twice, 
once in each stage of the development. 


Work Started on Sacramento 
Water Filtration Project 

Construction started Dec. 31 on the 
first or water-supply portion of the 
filtration project at Sacramento, Cal., 
the cost-plus contract for which is de- 
scribed on p. 77 of this issue. The 
work now under way includes the con- 
struction of (1) a pumping station 75 
x 128 ft. in plan, housing both low-lift 
and high-lift motor-driven centrifugal 
pumps, having a combined capacity of 
170,000 gal. per day. The pit in this 
station will be 75 ft. in diameter and 
58 ft. deep, 38 ft. of the depth being 
below ground-water level; (2) a pair 
30-in. steel pressure mains leading 
-rom the pumping station to the city’s 
distributing system, 3,900 ft. distant; 
(3) a concrete structure in the Sacra- 
mento River serving as an intake tower 
which is to be 20 x 36 ft. in plan and 
97 ft. high, with 64 ft. above the bot- 
tom of the river; (4) a pair of 5-ft. 
concrete intake conduits, 1,044 ft. long, 
leading from the intake tower to the 
pumping station’s pit. These conduits 
are to be laid in open trench about 35 
ft. below ground surface. Of this 
depth, 18 to 20 ft. is below the ground- 
water plane. 

Because the equipment in the old 
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pumping station, which is now serv 
the city, is reported to be of inadequ 
capacity and in a bad state of repa 
this new work is being rushed to « 
pletion so that water may be delive: 
through it as soon as possible. (Cy 
tract for the second or filtration p: 
tion of the new water-supply project 
to be awarded next summer. The 
tire cost of the system will be appro 
imately $2,500,000, of which the prese 
work is to cost $1,035,000 and the 1 
mainder is to be used for the filtratio 
contract not yet awarded. 

The contractor for the work d 
scribed is the Coast Construction C 
and the work is under the supervisio: 
of Bayly Hipkins, president. C. G 
Gillespie is resident engineer on thé 
work and C. G. Hyde is consultin; 
engineer. 


Detroit Postpones Action on Bids 
for Belle Isle Bridge 


Action on the second set of bids fo: 
the construction of the Belle Isle bridg: 
at Detroit was postponed indefinitely 
by the city council on Dec. 28. All of! 
the first bids opened in November wer 
rejected, as reported in these columns 
Nov. 18, 1920, p. 1015. Though Mayor 
Couzens urged that the contract for th: 
substructure be let to the low bidder, a 
local contractor, the work was readver 
tised. Bids on this second letting were 
opened Dec. 17. 

Councilmen who voted against letting 
contracts at the present time believ 
that a new bond issue should be voted 
on before any further contracts are 
awarded, inasmuch as the origina! 
bond issue authorized by the voters in 
1919 provided for a bridge to cost $3, 
000,000, and the bids indicate that the 
bridge as planned probably could not be 
built for less than $4,500,000. 

The council rejected all bids, but this 
action was vetoed by the mayor. The 
council thereupon voted to reconsider 
its action, and later postponed indefi 
nitely any further consideration, which 
makes the situation similar to that ex- 
isting before the mayor’s veto. Mayor 
Couzens takes the attitude that it is the 
wish of the people that construction 
work on the bridge be started immedi- 
ately instead of waiting until further 
bonds could be voted at the April elec 
tion, which postponement would result 
in a year’s delay in the completion of 
the bridge. He also has stated that the 
council’s action in readvertising for 
bids when it was evident that the 
bridge could not be built within the $3,- 
000,000 limit authorized, and then re- 
fusing to let the contracts, will dis- 
courage large contracting firms from 
bidding on this and other Detroit jobs 
and will deprive the city of the benefits 
derived from competitive bidding. 

A communication has been addressed 
to the mayor by the Detroit Building 
Trades Council commending his action 
in the matter in advocating that im- 
mediate work be started. It is stated in 
the letter that all public projects should 
be carried on where possible to relieve 
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the conditions resulting from present 
unemployment. 

Suggestions that the work be pro- 
eeded with by the city in event con- 
tracts are not awarded at this time do 
not meet with the approval of the head 
of the Depaitment of Public Works, as 
that department is not provided with 
the necessary equipment to do the type 
of work involved. 

Further consideration of the bids is 
expected, since the council’s action 
temporarily prevents the return of 
checks submitted by the contractors 
with their bids. Of the eleven con- 
tractors who bid upon various sections 
ff the work two contracting firms, the 
Gillespie Contracting Co., of New York, 
and the Keystone State Construction 
Co., of Philadelphia, bid upon the entire 
job. Esselstyn, Murphy & Hanford are 
the engineers in charge of the bridge 
for the city. 


San Diego-Arizona Railroad 
Again in Service 

Service on the San Diego and Ari- 
zona Railroad, which connects San 
Diego, Cal., with the Imperial Valley, 
was resumed on Thanksgiving Day. 
Construction on this road was com- 
pleted about a year ago but after six 
months of operation a very extensive 
rock slide occurred in Carriso Gorge 
which tore out a tunnel and so effec- 
tively blocked the line that it has taken 
almost six months to clear the right-of- 
way again. 


Highway Transport and Engineer- 
ing Courses Offered 


Short courses in highway transport 
and engineering are offered this month 
at Purdue University and the Univer- 
sity of Michigan. At Michigan the 
courses extend from Jan. 10 to March 
25 and comprise the subjects: Earth, 
sand, clay, gravel and broken stone 
roads; bituminous surfaces and bitu- 


iminous pavements; the mechanism, 
cperation and maintenance of motor 
trucks, tractors and trailers; brick, 


cement, concrete, stone block and wood 
block pavement; highway engineering, 
financing, administration and organ- 
ization. The seventh annual Michigan 
conference on highway engineering and 
highway transport is held Feb. 21-25. 

The Seventh Annual Road School at 
Purdue will be held Jan. 18-20, and 
comprises lectures and practical dem- 
onstrations. 


A. R. A. Elects Officers 


At the annual meeting of the Board 
of Directors of the American Railway 
Association in New York City, Jan. 6, 
Daniel Willard, president, Baltimore & 
Ohio R.R., was elected chairman of the 
board. Other officers are: President, 
R. H. Aishton; vice-president, W. G. 
3esler, president, Central R.R. of New 
Jersey, and Hale Holden, president, 
Chicago, Burlington & Quincy Ry., and 
general secretary and treasurer, J. E. 
Fairbanks. 


Ontario Engineers Taking Steps 
for Registration 

Steps were taken to further an engi- 
neers’ registration law for the province 
of Ontario at the meeting held in 
Ottawa, Jan. 5, attended by members 
of the combined engineering organiza- 
tions of Ontario and presided over by 
Charles Camsell, Deputy Minister of 
Mines. Engineers’ registration acts 
have been passed in every province of 
the Dom'nion except Ontario, Saskatche- 
wan and Prince Edward Island, and it 
is estim:.tec ‘hat most of the practic- 
ing prof*ssiynal engineers of the 
Dominion ar* resident in Ontario, many 
being employed by the Dominion of 
Ontario governmen+ nc 6by” the 
Ontario Hydro-Elcctric ower Com- 


mission. The meeting was addressed 
by Willis Chipman, consulting engi- 
neer, Toronto, and J. B. Challies, 
director, Dominion Water Power’s 


Branch, who have been acting on the 
provincial committee of engineers 
formed to draft a registration law for 
Ontario. 





Engineers Approve Licensing 
Statute 


The Memphis, Nashville and Chatta- 
nooga chapters of the American Asso- 
ciation of Engineers have approved a 
tentative bill that will be presented to 
the Tennessee legislature to convene in 
January providing for the licensing of 
civil engineers, architects and survey- 
ors. The committee appointed to draft 
the bill follows: C. H. Olmstead, engi- 
neer, Nashville; J. G. Gaut, engineer, 
Chattanooga; C. E. Shearer, architect, 
of Memphis; W. M. Beer, engineer, 
Knoxville; and Henry Hibbs, architect, 
of Nashville. 


Will Hold Hydro-Electric 
Symposium 

On Friday, Jan. 21, a symposium 
on hydro-electric power and distribu- 
tion is to be held under the auspices 
of the Engineers’ Club of Philadelphia 
and the Philadelphia sections of the 
American Society of Civil Engineers, 
the’ American Institute of Electrical 
Engineers and the American Society of 
Mechanical Engineers. Two sessions 
are to be held, one at 2:45 p.m. and the 
other at 8 p.m., both at the Manufac- 
turers’ Club, and an informal dinner 
will be held at 6:30 p.m. at the Belle- 
vue-Stratford Hotel. The program of 
the meeting includes the following 
papers: 

“The Modern Hydraulic Turbine,” by 
Frank H. Rogers, hydraulic engineer, 
I. P. Morris Dept., the William Cramp 
& Sons Ship and Engine Building Co.; 
“The Application of a New Method of 
Water Measurement in the Efficiency 
Tests of the 37,500-Hp. Turbines of the 
Niagara Falls Power Company,” by 
Norman R. Gibson, hydraulic engineer, 
the Niagara Falls Power Co., Niagara 
Falls, N. Y.; “Surges in Conduits and 
Other Hydraulic Problems,” by Ray- 


mond D. Johnson, consulting engineer, 
New York City; “The Present Trend 
of Hydraulic Turbine Development,’ 
by Lewis F. Moody, consulting eng 
neer, I. P. Morris Dept., the William 
Cramp & Sons Ship and Engine Build 
ing Co.; “Niagara Falls Power Devel 
opment and Its Products in Philadel 
phia” (illustrated), by John L. Harper, 
vice-president and chief engineer, the 
Niagara Falls Power Co., Niagara 
Falls, N. Y., and “Electrical Feature: 
of Hydro-electric Power,” by David B 
Rushmore, chief engineer, Power and 
Mining Department, General Electric 
Co., Schenectady, N. Y. 


File on Huge Power Project 
on Colorado River 


The Federal Power Commission has 
acknowledged receipt of an application 
filed by the Southern California Edison 
Co. of Los Angeles, Cal., for developing 
2,500,000 hp. on the Colorado River 
The plan is for a dam at Lees Ferry, 
about 800 miles from the mouth of the 
river, at a point where a 500-ft. dam 
would back up the water for 200 miles 
and provide a of 40,000,000 
acre-ft. This site, which is above the 
Boulder Canon site, and also above the 
Grand Canon, will not affect the Grand 
Canon or other sites within the Na 
tional Park. A feature of the project 
is the control of flood waters and an 
increase of the area below that could 
be irrigated by Colorado River water 
from 750,000 acres to 3,000,000 acres. 


Increase in New York Building 
Plans During 1920 

According to the annual report of 
the Manhattan, New York City, Bu- 
reau of Buildings for the year 1920, 
compiled by Superintendent R. P. 
Miller, plans were filed for 783 new 
buildings costing a total of $96,199,860, 
as against 370 buildings costing a total 
of $72,283,061 during 1919. The most 
active month of the year was July, 


storage 








when plans were filed for 141 new 

buildings. Classification and cost of 

construction is as follows: 

Number Class Cost 
SOs cc cl WGED ccccccceccce O4,505,500 
22....Tenement houses...... 13,565,000 
48....Stores and lofts....... 6,836,250 
81....Office buildings ....... 44,668,400 
23....Manufactories and work- 

GE woe ctscodessec 500,000 

Bx « IE, wer sarseaseces 60,000 
14....Municipal buildings ... 5,140,000 
Bc e UOMEEOIS cccccccccoce 5,350,000 
GOR. « « cM c cccrccancece 6,348,318 
51....Other structures ...... 403,892 


Of these new buildings for which 
plans were filed the construction of 300 
was commenced and 253 were com- 
pleted. 





Highway Labor in New Jersey 
to Suffer Wage Reduction 


Beginning Jan. 16 wages of 500 to 
600 men employed in the maintenance 
division of the New Jersey State High- 
way Department will be reduced ten 
cents per hour. This action was taken 
by the commission upon the recom- 
mendation of the chief engineer, 
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Thomas J. Wasser. The present wages 
of laborers range between 45 cents and 
60 cents per hour. The reduction, it is 
estimated, will represent a saving of 
$200 per day. 


Chicago Bricklayers Demand Pay 
Increases for 1921 

Michael J. Faherty, president of the 
board of local improvements, Chicago, 
recently received notice from union 
bricklayers that an increase in wages 
was to be demanded for 1921, says re- 
cent reports. Ordinary brick- 
layers ask $10 a day with time and a 
half for overtime and double time for 


press 


Saturday afternoons and_ holidays. 
Other demands.are: 

Examining mason contractors, $275 a 
month; general construction foremen, $275; 
sewer foremen, $310; sewer repair foremen, 
$310: bricklayvers in charge of gangs, $285; 
sewer inspectors, $275; mason inspectors, 
$235; junction setters, $235: brick and con- 
crete foremen, $275; and foremen of brick- 
work in water-pipe extension work, $275. 


Residential Construction Decline 
Marked in 1920 
compiled by 


According to figures 


the F. W. Dodge Co., New York, the 
most conspicuous feature in the de- 
cline in building construction during 
1920 was in residential building. In 


1919 this class of construction repre- 
sented 33 per cent of the total and in 
1920 but 22 per cent. The amount of 
residential floor space contracted for 
fell off from 240,000,000 sq.ft. in 1919 
to 140,000,000 in 1920. 


Southern Pine Orders Lowest in 
Closing Week of 1920 

For the week closing Dec. 31, 1920, 
125 mills, members of the Southern 
Pine Association, reported orders ag- 
gregating approximately 33,000,000 ft. 
b.m., the lowest figure that was re- 
ported by the barometer of the asso- 
ciation for the last quarter of 1920. 
The actual production of these mills 
was 74 per cent below normal, the 
shipments 57 per cent below normal 
production and the orders 62 per cent 
below normal production. The nor 
mal production of the mills is 86,000, 
000 ft. b.m. 


Nominations for A. G. C. Offices 
Are Reported 


nominating committee of the 
Associated General Contractors of 
America has proposed the following 
candidates for office: 

President, W O. Winston, of Winston 
Bros. Co., Minneapolis; vice-presidents, to 
erve until 1924, F. LL. Cranford, of F. Lz 
Cranford, Inec., Brooklyn, N. Y.; Arthur 
Rent (to fill vacancy), of Bent Bros., Los 
Angeles, Cal: treasurer, to serve until 1922, 
Lee Pascal, of Wise Granite Construction 
Co., Richmond, Va. ; directors, to serve until 
1924, Benjamin H. Hardaway, of Harda- 
way Construction Co., Columbus,’ Ga.; 
Noble Foster Hoggson, of Hoggson Bros., 
New York City ; George C. Mason, of Hur- 
lev-Mason Co., Portland, Ore.; W. A. Star- 
rett, of George A. Fuller Co., New York 
City : directors, to serve until 1923 (to fill 
vacancies), Richard McCarthy, New Or- 
leans, La.: G. O. Muhlfeld, of Stone & 
John R. Wiggins, of John 
Philadelphia. 


The 


Webster, Boston ; 
RK. Wiggins Co., 


Pan American Labor Conference 
Opens in Mexico City 
Samuel Gompers, president of the 
American Federation of Labor, with 
fourteen other’ representatives of 
American labor, are in Mexico City, 
where the third Pan-American Federa- 
tion of Labor Conference is being held. 
Creation of harmonious relations be- 
tween labor in the United States, Mex- 
ico and Central and South America is 

the object of the conference. 


Trade Associations Advised to 
Correct Codes of Practice 


In a circular letter issued Jan. 10 
by the Building Trades Employers’ 
Association of New York City trade 
associations, members of the employ- 
ers’ association, are requested to ex- 
amine carefully their constitutions and 
by-laws and eliminate therefrom any 
provisions that, in the light of the re- 
cent investigation made by the Lock- 
wood committee on housing, might ren- 
der such trade associations subject to 
criticism. If these trade associations 
have adopted codes of practice they are 
requested to discontinue them unless 
it is felt the associations are acting ab- 
solutely within legal rights. If the 
latter is the case the employers’ asso- 
ciation asks that codes of practice be 
presented by representatives on the 
board of governors at the next regular 
meeting of the board. 

The letter from the employers’ asso- 
ciation also maintains that it has the 
right to make agreements with labor 
unions, and “until such time as an- 
other method is found by which a more 
amicable relation with labor can be 
established the Building Trades Em- 
ployers’ Association will continue to 
deal with unions as it has in the past, 
always endeavoring to strengthen its 
power and influence for the promotion 
of the building industry and the pro- 
tection of the interests of owners and 
investors, not only in the city of New 
York but throughout the entire coun- 
try.” 

The employers’ association points out 
that there is nothing in either the con- 
stitution or by-laws of the association, 
or orders of the board of governors, 
that is contrary to law or in any way 
conflicts with public policy or the best 
interest of society, citing its consti- 
tution, which provides: “Nor shall 
there be any action on the part of this 
association to control or in any way 


deal with prices or restrict competi- 
tion.” 
The Building Trades Employers’ 


Association believes that the building 
industry is confronted with more seri- 
ous problems than it has faced since 
1903. 





Sand Dealers Plead Not Guilty 
to Trust Charge 

Five of the sand dealers of the 

metropolitan district of New York who 

were recently indicted by the Federal 

Grand Jury in violation of the Sher- 





man anti-trust law appeared Jan. 
before Judge A. N. Hand, of the F, 
eral District Court, and entered p), 
of not guilty. Bail of $5,000 was fi; 
in each case, and nine days were 
lowed the defendants in which to {| 
demurrers or take other action. 


Broader Powers Proposed for 


Lockwood Committee 

The Lockwood Legislative Commi: 
tee on Housing, which has been inve 
tigating housing conditions in N; 
York City, is to be invested wit 
broader powers if the plans of the co: 
mittee’s counsel prevail. There ha 
been drafted a resolution, now in th: 
hands of the New York Legislature. 
empowering the committee to gran! 
immunity from prosecution to certai: 
witnesses, and to inquire into the man 
agement of insurance and banking j: 
stitutions. 





Special Federal Counsel Provided 
for Building Exposé Cases 
The Attorney-General of the United 
States has appointed William Rand 
and Isador J. Kresel, New York Cit 
attorneys, as special assistants to the 
Attorney-General. They will tak 
charge of all cases under the Federa! 
statutes, civil or criminal, developin; 
from building trade investigations. 





Annual Meeting of U. S. Chamber 
To Be Held April 27-29 
Announcement was made Jan. 11 that 
the ninth annual meeting of the U. S. 
Chamber of Commerce will be held at 
Atlantic City, N. J., April 27-29. 


Housing Problems to Feature 
U. S. Chamber’s Council 


Conference 

Interchange of information and a 
general discussion of housing conditions 
will mark the conference in Washing 
ton of the national council of the 
United States Chamber of Commerce, 
Jan. 27-28. The tentative program an 
nounced by the chamber includes dis 
cussions on all phrases of national as 
well as sectional housing problems. 


Civil Service Examinations 
United States 

For the United States civil service 
examination listed below apply to the 
United States Civil Service Commis 
sion, Washington, D. C., or to any loca 
office of the Civil Service Commission 

Junior Engineer and Deck Officer, 
U. S. Coast and Geodetic Survey, $2,000 
a year increased to $2,240 after one 
month of satisfactory service. Exami 
nations to be held Feb. 9-10 and April 
13-14, 1921. 


State of Idaho 
For application blanks apply to Bu 
reau of License, Boise, Idaho. 
Surveyor. Examination to be 
March 1, 1921. 
Civil Engineer. 
held March 8, 1921. 





held 


Examination to be 
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ENGINEERING SOCIETIES 





Calendar 





Annual Meetings 


AMERICAN SOCIETY OF CIVIL 

| ENGINEERS, New York City, 

| Jan. 19-20, 1921 | 
AMERICAN CONCRETE INSTITUTE, 

| Detroie; Chicago, Feb, 14-16 


| ASSOCIATED GENERAL CONTRAC- 
| TORS, Washington, D C.; New 
Orleans, Jan. 25-27 


ENGINEERING INSTLTUTE_OF 
CANADA, Montreal; Toronto, Feb, 
1-3 


AMERICAN ROAD BUILDERS’ AS- 
SOCIATION, New York City; New 
Orleans, Feb. 9-12. 


Een 


The Michigan Engineering Society 
will hold its annual meeting Jan. 25- 
27 at the Wayne County Building, De- 
troit. The secretary is C. B. Huff, 
6017 Grand River Ave., Detroit, Mich. 


The Indiana Engineering Society 
will hold its forty-first annual meeting 
at the Claypool Hotel, Indianapolis, 
Jan. 27 and 28. Several of the sessions 
will be joint meetings with local sec- 
tions of other organizations. 


The Engineers’ Club of Little Rock, 
Ark., at its noonday meeting Dec. 18 
decided to recommend to the General 
Assembly a bill providing that no per- 
son, firm or corporation will be allowed 
to execute any job of land surveying, 
engineering or architectural work in the 
state except under a certificate from 
an engineering board showing qualifi- 
cation. 


The Michigan Engineering Society 
will hold its annual meeting Jan. 25, 
26, 27 at Detroit. The speakers for 
Jan. 25 are Hon. John Lodge, Hon. A. 
J. Groesbeck, Charles Wood and Dean 
George W. Bissell. For Jan. 26 the 
following topics and speakers are an- 
nounced for the morning session: 
Major Theo. Leisen on “Detroit’s Fil- 
tration Plant,” H. H. Esselstyn on the 
“Bell Isle Bridge” and John Reid on 
“Grade Separation in Detroit.” The 
program for the afternoon consists of 
inspection of the Belle Isle Bridge, 
the water-works pumping station and 
sewers. The evening meeting will be 
addressed by Prof. Arthur Blanchard. 
There will be a discussion on highways 
by Frank F. Rogers, State Highway 
Commissioner. The Jan. 27 morning 
session will be addressed by L. K. Sher- 
man, R. C. Bailey, Dr. Vaughn, 
Health Commissioner, Detroit, and 
Alexander Dow. The business session 
will be held in the afternoon. 


The San Francisco Section, Am. Soc. 
C. E., held its annual meeting on Dec. 
21. The following officers were elected 
for the ensuing year: President, F. R. 
Muhs, vice-president San Francisco 
Bridge Company; vice-president, Thom- 











as H. Means, irrigation engineer; sec- 
retary-treasurer, Nathan A. Bowers, 
Pacific Ceast editor, Engineering News- 
Record. There were present about one 
hundred and thirty members and guests 
who listened to a symposium on hydro- 
electric development consisting of three 
illustrated, twenty-minute talks as fol- 
lows: “Economic Aspects of the Pre- 
sent situation,” Wigginton E. Creed, 
president, Pacific Gas & Electric Co.; 
“Modern Hydraulic Equipment,” E. C. 
Hutchinson, chief engineer, Pelton 
Water Wheel Co.; “Successful Methods 
On Rush Construction,” Rex C. Starr, 
construction engineer, San Joaquin 
Light & Power Co. 


The Illinois Drainage and Rivers Im- 
provement Association will hold its 
annual meeting Jan. 18-19 at Spring 
field, Ill.; secretary, G. W. Pickels, 
Urbana, Il. 


The Albany Society of Civil Engi- 
neers at its meeting Dec. 21 elected 
the following officers: President, Alex- 
ander R. McKim; vice-president, Walter 
H. Mansfield; second vice-president, C. 
H. Wood; third vice-president, Joseph A. 
Murray, Jr.; secretary-treasurer, John 
W. Henry; librarian, Carl O. Ullrich. 








PERSONAL NOTES 





ARNOLD B. MACSTAy has re- 
signed as ‘street cleaning commissioner, 
New York City, and has been appointed 
deputy commissioner of public welfare. 


GEORGE E. TEBBETTS, formerly 
with the construction and engineering 
division, Stone & Webster, Boston, 
Mass., has resigned to become associ- 
ated with the Roberts & Schaeffer Co., 
engineers and contractors, Chicago. 


LEE RILEY, consulting engineer, 
Leavenworth & Fort Leavenworth 
Water Co., Leavenworth, Kan., will 
continue in charge of the operation of 
the works which are to be taken over 
by the city early in 1921 and operated 
under the supervision of the Commis- 
sioner of Water and Street Lighting. 


E. M. ARNOLD, recently engineer, 
Boone County, Ky., has accepted a posi- 
tion as assistant division engineer, Sec- 
ond District, State Highway Depart- 
ment of Georgia. 


LLEWELLYN N. EDWARDS has 
resigned as senior highway bridge engi- 
neer, Bureau of Public Roads, to be- 
come bridge engineer for the Maine 
Highway Commission, Augusta, Me. 


OREN E. PARKsS, formerly town 
engineer, has been appointed superin- 
tendent of highways, sewers and water- 
works of the Department of Public 
Works for Westfield, Mass., recently in- 
corporated as a city. 


JoHN H. HEINTZ, formerly as- 
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District, Ark., has engaged in the sta 
tionary and office supply business in 
Oklahoma City, Okla. 


B. B. SHAPIRO, for the past five 
years with the architectural firm of 
Holabird & Roche, Chicago, most re 
cently as chief engineer, has engaged in 
private practice in consulting and de 
signing structural engineering wit! 
offices at Chicago. During his conne: 
tion with Holabird & Roche he was «t 
signing engineer for many office build 
ings and_ industrial 
Chicago. 


enterprises in 


SAMUEL J. HUMEsS, for four 
years engineer of King County, Wash., 
will, upon expiration of his term, be- 
come a member of the engineering firm 
of Parker-Gould Co., Seattle, Wash. 


D. O. LEwts, formerly district en- 
gineer, Vancouver Island division, 
Canadian National Rys., has been ap 
pointed engineer maintenance of way, 
Canadian Northern Ry. east of the 
Great Lakes, with headquarters at 
Toronto. 


J. H. REDDING, assistant superin- 
tendent, Pittsburgh division, Pennsy]- 
vania R.R., has been appointed super- 
intendent, Wheeeling Terminal division. 


HARRY THOUROT, recently con- 
nected with the Hudson County Engi- 
neer’s office, has been appointed town 
engineer, Union Hill, N. J. 


L. P. O. EXLEY, office engineer, 
Mobile & Ohio R.R. at St. Louis, Mo., 
has been appointed office engineer, Gulf, 
Mobile & Northern R.R. at Mobile, Ala. 


L. B. DuTROW has resigned as 
chief engineer, Atlantic Coast Realty 
Co., to enter private practice in engi- 
neering and land surveying with offices 
in the Roper Building, Petersburg, Va. 


E. W. SYLVESTER has resigned 
as superintendent of public works and 
city engineer of Poughkeepsie, N. Y., 
to enter the Pennsylvania State High- 
way Department. 


GEORGE F. WHITMORE, engi- 
neer in charge of jetty work at Eureka, 
Cal., has been ordered to San Fran- 
cisco by Colonel Herbert Deakyne, dis- 
trict and divisional engineer, to act as 
his assistant on river and harbor works. 


WILLIAM H. PENFIELD, engi- 
neer of track maintenance, Chicago, 
Milwaukee & St. Paul Ry. since 1913, 
has been appointed engineer mainte- 
nance of way, with headquarters at 
Chicago. 


PHILIP L. PRATLEY, mentioned 
in these columns last week, is in charge 
of the bridge section of the Montreal 
office, Department of Railways and 
Canals, Grand Trunk Arbitration. R. 
A. C. Henry is the department engineer 
in charge of the project. 


H. L. THACKWELL, formerly hy- 
draulic engineer, Anaconda Copper Min. 
ing Co., on the Andes project in Chile, 


sistant engineer of the Newport Levee S. A., has accepted the position of hy- 
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draulic engineer for the Royal D. Sal- 
isbury Co. of New York and Denver. 

DoRSEY W. HybDeE, JR. has left 
the transportation engineering division, 
Packard Motor Car Co., to become as- 
sistant manager of the recently created 
Civic Development Department, Cham- 
ber of Commerce of the United States, 
Mills Building, Washington, D. C., of 
which John Ihider is manager. 


J. O. BOAKER has resigned as en- 
gineer in the timber and land depart- 
ment, Southern Pine Lumber Co., to 
become city manager of Lufkin, Texas. 


F. LAViIs will resume his independ- 
ent practice as consulting engineer at 
120 Broadway, New York, specializing 
in transportation developments, espec- 
ially in those relating to foreign coun- 
tries. He has been retained by the 
American International Corporation, 
with which he has been associated since 
its inception. 


GEORGE W. CUTTING, JR, 
recently engineer, production depart- 
ment, Atlantic Corporation, construc- 
tors of steel cargo ships, Portsmouth, 
N. H., has resumed private practice 
at 10 Post Office Square, Boston, spe- 
cializing in property development, land- 
scape engineering, drainage, sewerage, 
road location, surveys, investigations 
and reports, superintendence of con- 
struction. 


F. W. AUSTIN has been appointed 
city engineer of Chanute, Kan. 


WILLIAM T. FIELD, consulting 
engineer, Watertown, N. Y., has opened 
an office at 296 Broadway, New York 
City, and will specialize in industrial, 
hydraulic and municipal engineering 
work, 

G. H. PALMEsS, Cimarron, N. M., 
has been appointed superintendent of 
the Cimarron & Northwestern Ry. 

MANUEL C. CUTLER, for four 
years bridge engineer, been ap- 
pointed superintendent, Bridges and 
Public Buildings Department of the De- 
partment of Public Works, Milwaukee, 
Wis. 


JOHN KLORER has been appointed 
city engineer of New Orleans, La. 


has 


GEORGE W. BOSCHKE has been 
appointed assistant chief engineer for 
Lines West of Ogden, El Paso and 
Portland, with the Southern Pacific 
Co., Pacific System. 

JOHN N. CARLISLE, former state 
highway commissioner, New York, has 
been elected president of the Northern 
New York Utilities, Inc. 


COLONEL GLENN S. SMITH 
has secured his discharge from the 
army and has resumed his position 
with the U. S. Geological Survey as 
topographic engineer in charge of the 
West Indian surveys. 


NORMAN J. HOWARD, bacteri- 
ologist in charge of the filtration plant 
of the city of Toronto, has resigned to 
become manager of the water-works 
department, General Supply Co. of 
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Canada, Ltd., with headquarters in 


Ottawa. 


W. E. SELBY has been appointed 
assistant engineer of Tarrant County, 
Texas. 


Cou. FREDERICK F. CLARKE 
has been apointed chief land surveyor 
for the Canadian National Railways 
and is organizing a land surveys de- 
partment. 


MaJOR PHILIP H. SHAFFER 
has been appointed engineer of Somer- 
set County, Pa. 

L. W. DUFFEE has resigned as 
chief engineer, Gulf, Mobile & Northern 
R.R., to enter general practice with 
office at Laurel, Miss. 


CARL NYMAN, formerly resident 
engineer, State Road Commission, Utah, 
has resigned to enter private practice 
in general engineering in the coal fields 
of Carbon County, Utah, with head- 
quarters at Castlegate. 


OBITUARY 


civil and mining 
24 while on his 


Roy BULLEN, 
engineer, died Dec. 
yacht near Florida. He was born in 
Richmond, Utah, 1877. In 1903 he was 
inspector of steel concrete construction 
at Harvard Stadium. During 1904 he 
acted as assistant in the engineering 
department Massachusetts State Board 
o. Health, Boston; 1905, tutor in hy- 
draulics, Harvaid University; June, 
1905-1906, Engineering Aid, United 
States Reclamation Service, in charge 
of canal construction on Minidoka and 
Payette-Boise projects, Idaho. From 
1906 to 1908 he conducted railroad lo- 
cation surveys and mine surveys at 
Salt Lake City, Utah, and later at 
Rosebud, Nev. He was later mine su- 
perintendent, White Alps Leasing Co., 
Rosebud, Nev. In 1909 he reentered 
private practice in civil and mining en- 
gineering, Salt Lake City. Later he 
was genera] agent, Grand Trunk Ry., 
Minneapolis, Minn. 


J. E. KENNEDY, C. E., died at 
Owen Sound, Ont., Jan. 1. He was 68 
years old and had been city engineer of 
Owen Sound and also of Vancouver, 
B. C. 


RoBERT C. SATTLEY, valuation 
engineer, Chicago, Rock Island & Paci- 
fic Ry., died Dec. 31 at Oak Park, II. 
He was born in 1856 at Ferrisburg, Vt. 
and was graduated from the University 
of Vermont in 1879. From 1879 to 1884 
he was with the Northern Pacific Ry., 
advancing from th2 position of rodman 
to that of assistant engineer. In 1884 
he was assistant engineer, Oregon 
Pacific Ry. In 1885 he became assist- 
ant engineer on location and in charge 
of construction, Northern Pacific Ry. 
From 1885 to 1907 he was with the 
Chicago & Northwestern Ry. as assist- 
ant engineer, superintendent of bridges 
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and buildings and division engine 

During the following year he served : 

assistant engineer for the State of Mi: 
nesota and later was locating enginee 

Denver, Laramie & Northwestern R\ 
in Colorado, and for the St. Louis « 
San Francisco R.R. in Texas. In July 
1909, he was appointed valuation en 
gineer, Chicago, Rock Island & Pacifj 
Ry. and continued in the employ of thi 
company until his death. 


BUSINESS NOTES 


THE CHICAGO PNEUMATIC 
TOoL Co. announces the appointment 
of J. F. Huvane as Eastern manage) 
of compressor and engine sales with 
headquarters in New York City. G. C. 
VandenBoom has been appointed West 
ern manager, with headquarters in 
Chicago. 

CHICAGO BRIDGE & IRON 
WORKS announce the opening of a 
new sales office in the Forsythe Build- 
ing, Atlanta, Ga. Joseph L. Zeller, for 
several years with this company, will 
be in charge. 


THE NATIONAL LIME AsSso- 
CIATION, Washington, D. C., an- 
nounces the appointment of Laurance 
E. Hart, C. E., as manager of the con- 
struction department and Dr. Major 
E. Holmes, manager of the chemical 
department. Mr. Hart’s experience in- 
cludes six years on the New York State 
Barge Canal. His most recent engage- 
ment was construction sales engineer 
with the Lakewood Engineering Co. 
Dr. Holmes was for nine years research 
engineer for the National Carbon Co., 
Cleveland, Ohio, during which time his 
experience extended to most of the de- 
partmental duties of a manufacturing 
plant. 


THE TROJAN POWDER Co. has 
taken over and will conduct the entire 
business heretofore conducted by it and 
its associated companies, the Pennsyl- 
vania Trojan Powder Co., the California 
Trojan Powder Co., and the Trojan 
Chemical Co., Inc. 


THE GOULDS MANUFACTUR- 
ING Co., Seneca Falls, N. Y., manu- 
facturer of pumps, announces the ap- 
pointment of Edward S. Jenison as act- 
ing sales manager to succeed W. E. 
Dickey, who is retiring from business. 
For the past five years Mr. Jenison has 
been manager of the company’s Phila- 
delphia office. 


THE CUTLER-HAMMER MFG. 
Co., Milwaukee, has opened a branch 
office in the Railway Exchange Build- 
ing, St. Louis, Mo., which will be in 
charge of Harold Phillips, recently 
manager of the Chicago office. 


A. J. WHIPPLE has been appointed 
general sales manager of the Republic 
Truck Sales Corporation of Alma, 
Mich. 








